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A Qualitative Study of the Development and First Year of
Implementation of the Blacksburg Electronic Village

John R. Schorger, Jr.

(Abstract)

This qualitative study examined and describes the development and first year of
implementation of the Blacksburg Electronic Village. This project, which came to national
attention February 10, 1994 on the NBC Nightly News, was a collaborative effort by Bell
Atlantic of Virginia, Virginia Tech, and the Town of Blacksburg, Virginia. This study looks at the
origins of this project as it relates to the development of technological innovations, examines the
formation of the partnership, and describes critical events that occurred over time which
contributed to the success of the project.

Data sources included published documents, key participant interviews, and participant
observations. These data sources were then coded and analyzed using HyperQual 2 version 1.0,
a qualitative data analysis program, to establish the development and first year of implementation
of the Blacksburg Electronic Village. The information gleaned from this analysis was then used to
present the Blacksburg Electronic Village story through the first year of official operation.
Included in the story are the critical events for the village, a timeline of these critical events, and
the successes and challenges that have shaped the electronic village and contributed to what it has
become today.
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Preface

The events and descriptions presented in the following chapters relate to a qualitative
study conducted from August, 1993 to March, 1995. The time period, of approximately ten
years, examined begins in mid 1984 and ends in October of 1994. Information sources included
published documents, personal interviews with key participants, and observations. These
sources have been used to situate the Blacksburg Electronic Village story. In addition, the
conclusion contains an epilogue which reviews some of the events that have taken place since the
completion of formal collection of this study (i.e., March 1995) to the present.
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CHAPTER 1
Introduction

In many areas, computer technology over the past twenty years has prompted massive
changes in society. One of the most profoundly affected areas has been the area of
telecommunications. Telecommunications is an innovation that has expanded rapidly with the
advent of computer mediated communications (CMC). The dictionary defines
telecommunications as the art of communicating at a distance especially by radio, television,
voice, data, or image. Computer mediated communications are now capable of all types of
communications including data, still images, and video. According to Naisbitt and Aburdene
(1990), telecommunications capabilities are being united in one worldwide information network.
With this international information highway, communicating anything to anyone, anywhere, by
any form is becoming possible. The Blacksburg Electronic Village represents a major effort to
bring this type of capability to the entire community of Blacksburg, Virginia.

The qualitative study reported here delves into how the Blacksburg Electronic Village was
developed, how it evolved in the ten-year period of 1984 to 1994, and some predictions for the
future. Of primary concern is the development and implementation of electronic services that the
Blacksburg Electronic Village (BEV) provided to the community of Blacksburg and the impact
these services had on this community. Major segments of this community included the campus
of Virginia Tech, the public school system, town government, businesses and the county library.

Change has been the operative word within the world of technology for quite some time.
Change, by its very definition, implies that some level of innovation is being implemented.
Innovation can best be described as a process that takes place over time, involving a new idea, an
innovator, which can be an individual or an organization, and an adopter or adopters of the
innovation (Rogers, 1983). This process occurs through communication of the innovation from
the innovator or innovating organization to the adopter or adopters who are members of a social
system. As the innovation is implemented in the social system, over a period of time, several
stages of implementation are traversed which affect the success or failure of the innovation. |
would suggest that this is the process which took place in Blacksburg when several technological
innovations were combined to provide a selection of electronic services to the community. While
it remains to be seen if this project ultimately will be fully adopted by the community, the
process certainly has begun.

Organizationally this document begins with this introduction. In the second chapter a
review of the diffusion of innovation literature is presented, and includes general background
information about telecommunications and the stated vision of the BEV. The third chapter,
Methods, deals with the setting, participants, my stance as a participant observer in this project,
data sources and procedures and qualitative data analysis procedures. The fourth chapter
contains an extensive discussion of the interviews, documents and observations obtained during
data collection. Finally, the conclusion explores some consequences/influences and problems of



BEV followed by drawing some conclusions based on the data collected from the 1984-1994
timeframe. In addition an epilogue reviews the project since the conclusion of data collection
March 1, 1995 to April of 1997.



CHAPTER 2
The Innovation Process: A Literature Review

The following review discusses the innovation-development process and the innovation-
decision process. While these processes are interrelated they are not identical. Through graphic
representation and discussion, the relationship between these processes are illustrated. In
addition, telecommunications is established as a technological innovation and BEV is then defined
as a telecommunications innovation case study.

Innovation: Defined

As defined by Rogers (1983):

an innovation is an idea, practice, or object that is perceived as new by an individual or

other unit of adoption. It matters little, so far as human behavior is concerned, whether or

not an idea is "objectively" new as measured by the lapse of time since its first use or
discovery. The perceived newness of the idea for the individual determines his or her

reaction to it. If the idea seems new to the individual, it is an innovation (p. 11).

It is clear that the perception of an innovation is through the eyes of the intended adopter. The
casual observer must keep in mind that what might be taken for granted by the observer could be
an innovation for the adopter. Another point to consider is that there has to be an awareness on
the part of the adopter that another method exists to solve a problem which does not maintain
the traditional, "we have always done it this way", solution. Innovation does not exist if the
intend adopter cannot perceive the innovation.

Another definition of innovation, given by Kantner (1983), is "the process of bringing any
new, problem-solving idea into use™ (p. 20). She continues by saying, "Innovation is the
generation, acceptance, and implementation of new ideas, processes, products, or services™ (p.
20). Other definitions include: (1) an idea or set of ideas that represent a recombination of old
ideas, a scheme that challenges current practice, or a unique approach that is perceived as new by
the individuals involved (Zaltman, Duncan, & Holbeck, 1973); (2) a temporal sequence of events
that convert ideas from concepts to reality (Schroeder, Van de Ven, Scudder, & Polley, 1989);
and (3) finally and probably the most simply-put definition is provided by Norman (1993) who
states that an innovation is "a better way of doing things™ (p. 5).

It appears that all of these definitions are viable and simply look at the innovation from
slightly different perspectives. In all, it seems that a clear picture of what constitutes an
innovation emerges from these definitions. Common threads run through all of them and various
assumptions are implied by each one. It is probably safe to say that an innovation should
possess the following characteristics:

1. Beanew idea or set of new ideas, at least to the adopter or adopters.

2. Present a solution to a problem, the implication of which is that it is a better way to

solve the problem.




3. An innovation takes places over some period of time, implying that it has some degree
of compatibility or complete compatibility with the adopter or social system in which
it is being adopted.
4. Innovations are the ideas or concepts, and their adoption is accomplished through a
process that converts these ideas into practice.
Furthermore there are two classes of innovation, routine and radical (Nord & Tucker,
1987). Routine innovations are classed as something new but very similar to something that has
been done before while radical innovations, in addition to being new, are very different from what
has been done before. In their study of innovations, Nord and Tucker state that the requirements
for successful routine and successful radical innovation are different. Radical innovations cause
more disruption of the status quo and cause more changes to take place in information, values,
incentives, and power. These ideas are reinforced by Zaltman, Duncan, and Holbek’s (1973)
study of innovations and organizations when they refer to the degree an innovation may be
considered radical. They state that the more risky, the more novel, and the greater the innovation
differs from existing alternatives, the more radical it is. Consequently more changes are required
of individuals or organizations to implement a radical innovation that a routine innovation,
making the chances of successful adoption more difficult.
The Innovation-Development Process

The innovation-development process is just that, a process. A process has various stages
that can be systematically followed to project completion. Adherence to this process does not
necessarily insure success of the innovation. The following stages (Rogers, 1983) establish the
process and are used for discussion points in this section:
Needs/Problem
Research (basic and applied)
Development
Commercialization
Diffusion and adoption

6. Consequences
Needs/Problems

Braun and McDonald (1978) compare the development of a technological innovation to a
river; it has a starting point but its growth and development depend on its tributaries and the
conditions met along the way. It is apparent from this metaphor that innovations have the
ability to take on a life of their own. They seem to go in a specific direction but minor deviations
frequently occur with major deviations on occasion. Schroeder, Van de Ven, Scudder, and Polley
(1989) reinforce this idea from their comparative study of seven innovations including four new
product technologies (hybrid wheat, cochlear implants, therapeutic apheresis, and a naval
weapons system), and three new administrative arrangements (a new business startup, site based
management of public schools, and strategic human resource management):

The process we observed is fluid and includes an initial shock to propel the innovation

idea into being, proliferation of the original idea, setbacks and surprises along the way
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provide numerous opportunities for trial and error learning, and a blending of old and new

ideas as the innovation is implemented and diffused (p. 107).

Another analogy for the beginning of innovation provided by Toulmin (1966) uses a
biological model. He suggests that this first phase is a mutation activity (a slight variation from
the norm), an act of conceiving new possibilities, of recognizing departure points from accepted
practice, or of seeing variants from current traditions. These explanations generate a very good
conception of how the innovation process is initiated and a glimpse of where we are headed.
Research

The point of origin, for this process, is recognizing a need, or becoming aware of a
problem that is perceived to require a solution (Rogers, 1983). Resources are then expended in
the form of capital expenditure, research hours, and development. This process, traditionally
known as a research and development (R&D), is an effort committed to producing a process,
product, or both (i.e., a technical innovation, Damanpour, 1988; Damanpour & Evans, 1984;
Knight, 1967). This concerted effort does not always occur in an R&D laboratory. It can just as
easily take place in a garage, as in the case of Apple Computer, Inc., or even in a person's mind.
Rogers (1983) refers to Einstein's first conceptualization of the theory of relativity by his
imagining that a man who was falling from a skyscraper took out and let go of his wallet; both the
man and the wallet were falling at the same rate but, relative to each other, they were not moving.
The development effort can take place anywhere people are trying to solve problems.

Basic or experimental research can be a provider of input information for this process. In
this case the researcher is pursuing a course of inquiry for the advancement of scientific
knowledge but the result could produce the microchip. Applied research is also used, at this
point, to turn a discovery, or invention, or even re-invention into a developed product or process
that can be used (Rogers, 1983). An example of this would be Henry Ford’s idea of assembly-
line manufacturing which solved a specific problem. Additional information sources are trial and
error, observation and experience.

These types of initiations of innovations are considered internally motivated (for profit),
but externally-forced innovation also occurs. An example of externally-induced innovation is
provided by Marcus and Weber (1988) when discussing the case of automobile safety standards
forced on the automobile industry by government regulations. Similarly, potent forces can be
exerted by consumer demand for a variety goods and services. Consequently, the stimulus for
innovation can be internal (a response to a perceived opportunity) or external (a response
primarily to necessity).

Development

The development stage begins when an objective is identified and the move is made to put
the new idea in a form that is expected to meet the needs of the potential adopters (Rogers,
1983). Of course part of the driving force at this stage is economic gain. Gruber (1966) puts it
very succinctly when he states "Innovation does not occur; there is no meaningful transfer until
there is utilization; and the importance of whatever transfer that does take place is usually
measured in economic magnitudes” (p. 55-56). Generally, there is a relatively high degree of



uncertainty associated with this stage. To this point there has been an investment of resources
but there has been no cost recovery. Marquis (1988) suggests that towards the end of the
developmental stage some risk has been reduced in terms of whether a product or process will be
produced but the risks in terms of investment have increased prior to marketing. If the
innovation is successful there is no problem but if it fails, there can be great financial loss.
Marquis also mentions that "Only one or two new products out of five achieve sales whose
profits provide break-even return on the investment in the innovation™ (p. 82).
Commercialization

The conclusion of the development stage, in most cases, marks the beginning of the
commercialization stage but some overlap can occur. At this point, the innovation is
incorporated in a product or process that is ready for distribution to potential adopters. An
official release can also be preceded by several different marketing strategies. An example is a
product being sold to a limited test market to determine if it has commercial potential. Another
option would be to ask a group of consumers to use the product for a trial period, days or weeks,
and provide feedback to the developers. Yet, another possibility would be a pilot test where
individuals use the product once and provide their opinions to the developers. In these ways,
attempts are made to eliminate any oversights and to ascertain an innovation's commercial
potential. Feedback from these tests can validate the innovation for market, suggest modification,
present new ideas for research, or initiate more development before widespread release. As
Kantner (1988) puts it:

For example, the failure of innovation in one organization can be the trigger for the

creation of a new organization designed solely to develop the same innovation. An

illustration is the entrepreneurial process in which spin-offs occur from larger companies
that have rejected innovations later developed and exploited successfully by start-up

companies (p. 522).

Diffusion and Adoption

One of the most critical decisions in this entire process is the decision to begin diffusing
the innovation to potential adopters (Rogers, 1983). Monetary concerns can be a motivator for
diffusing an innovation prematurely, while concern for thorough product safety testing may
inhibit diffusion. According to Rogers, scientists tend to be conservative when it comes to
translating their scientific findings into practice.

The diffusion and adoption stage is where the previous stages (research, development,
commercialization) relate to a diffusion mechanism that will communicate the innovation to its
users. Some examples of these diffusion mechanisms are: mass media, government agencies, mass
marketing techniques, manufacturer’s representatives, and various types of advertising and sales
personnel to suggest a few.

Consequences

The consequences of an innovation are the changes that occur to an individual or a society

as a result of adoption or rejection of an innovation. An innovation has little effect until it is




distributed and put into use (Rogers, 1983). Only at this point can the consequences of an
innovation be explored.

Classifications of consequences for innovations advanced by Rogers (1983) are: (1)
desirable versus undesirable; (2) direct versus indirect; and (3) anticipated versus unanticipated.
The problem that enters into the situation here is that a value judgment has to be made and is
therefore very subjective in nature. What is valued as useful to one individual or group may not
be valued by another individual or group. An example is the value placed on the importance of a
computer in the home by some family groups while being ignored completely by other family
groups. In addition, the unequal consequences of innovations, particularly advanced
technological innovations, can create technological have and have nots.

Innovation Observations

Six observations made by Schroeder, Van de Ven, Scudder, and Polley (1989) (from their
comparative study of seven innovations), on the development of innovations provide
appropriate additional information relevant to initiation and development of the innovation
process.

1) Innovation is stimulated by shocks, either internal or external to the organization.
Shocks do not need to be viewed as negative. They stimulate peoples’ action
thresholds to pay attention and initiate novel action. This is assuming that necessity,
opportunity, or dissatisfaction are the major preconditions for stimulating people to
act.

2) Aninitial idea tends to proliferate into several ideas during the innovation process.
Initial ideas that stimulate innovation projects proliferate over time into an increasing
number of alternative paths, and it is impossible to know which paths might be
successful. Some ideas go on the shelf, some create spin-offs, and others converge at a
later time as central to making the innovation a reality.

3) In managing an innovation effort unpredictable setbacks and surprises are inevitable;
learning occurs whenever the innovation continues to develop. Organizational learning
can result from these setbacks as the innovative idea progresses.

4) As an innovation develops, the old and the new exist concurrently, and over time they
are linked. New ideas often represent a threat to the established order and create
opportunities for new organizations and linkages.

5) Restructuring of the organization often occurs during the innovation process: this
restructuring can take the form of joint ventures, change of organizational
responsibilities, use of teams, and altered control systems. These restructuring



methods deal with the changes inherent in divergent, parallel, and convergent streams
of progression in development.

6) Hands-on top management involvement occurs throughout the innovation period,;
several levels of management removed from the innovation itself are directly involved
in major decisions. Multiple levels of managers appear to provide balance and to run
interference among ever-present contradictory forces for expansion and contractions
in program scope, resource allocation, time schedule, and performance targets.

These steps are additional valuable considerations for the examination of developing

innovations.
The Innovation-Decision Process

The innovation-decision process has several stages and in some ways is similar to the
innovation development process. Both processes begin with a need or the beginning of
awareness and end with an action. In the case of adopters, the innovation is either used or
rejected, and in the case of the development process the innovation is diffused, modified, or
rejected. This process is a series of actions and choices taken over time by which an individual or
group evaluates the innovation and decides whether or not to incorporate the innovation into
ongoing practice. Rogers (1983), suggests a five-stage model for this process which is used for
discussion headings in this section:

1. Knowledge

2. Persuasion

3. Decision

4. Implementation

5. Confirmation
Knowledge

In this stage an individual or organization becomes aware of an innovation and gains some
understanding of how it functions. This knowledge can be created by a need that has developed
for an innovation or the innovation’s existence may create the need.

On occasion innovations are discovered by accident but Hassinger (1959) argues that
individuals will seldom expose themselves to information about an innovation unless they first
feel a need for the innovation. In addition, the individual must also perceive the innovation as
relevant to his needs and be consistent with his existing attitudes and beliefs.

On the other hand, an innovation can create the need in the individual by its mere
existence. A microwave oven can be used as an example in this case. The operations that a
microwave performs can be accomplished in another ways in the home but it offers more
convenience for certain operations. Consequently the microwave oven creates a need in the
consumer based on convenience.

Whether need comes first or the innovation creates the need is debatable, but the end
result is that individual becomes aware of the innovation. Awareness is a necessary condition for
the persuasion stage.




Persuasion

During this stage the adopter forms a positive or negative attitude towards the innovation
by actively seeking information about the innovation. A general perception of the innovation is
developed at this point. Perceived attributes of the innovation such as its relative advantage,
compatibility, and complexity are particularly important in this information seeking process.
The attitude derived in this stage establishes the framework for a decision.

Decision

At this point the individual or organization either adopts or rejects the innovation.
Adoption is considered to be making full use of the innovation as the best solution to the
perceived need while rejection is the decision not to adopt.

Small scale trials can take place during this stage. Individuals prefer to determine the
usefulness of the innovation before they adopt completely; thus the logic behind free trials and
free samples by companies hoping to influence the adoption rate of their product. It should be
pointed out that rejection can take place at any time including after a decision to adopt has been
made.

Implementation

The innovation is put into use by the individual or organization. This is the action stage
where the mainly mental activities of the previous three stages are put into practice. As Rogers
(1983) points out:

Conceptualizations of the innovation decision process have generally not fully recognized

the importance, or even the existence, of the implementation stage. It is often one thing

for the individual to decide to adopt a new idea, and quite a different thing to put the

innovation into use (p. 174).

Nord and Tucker (1987) call implementation the "payoff" stage of the innovation process. This
is where the decision to adopt is put into concrete form. It is a flexible time in the innovation
process and there is usually a degree of uncertainty among the adopters. Their concerns turn to
how to use the innovation, how to operationalize the innovation, and how to resolve the
problems the operationalization of the innovation creates. At this point the possibility still
exists that the innovation may be implemented in a way not intended or expected and problems
of how to use the innovation may arise. Difficulties can also result from the theoretical
expectations of the adopter and the actual hands-on application of the innovation. An example of
this possibility is a tool that does not meet the performance expectations of the user.

Zaltman and Duncan (1977) would describe the early problems of implementation as the
first of two implementation substages. The first stage being a short-term trial to determine if the
innovation is really practical followed by the second stage of long-term commitment to the
adoption of the innovation. This second stage, if reached, eventually leads to a point where the
innovation or "new idea" becomes a regularized part of the adopter's operational routine, losing
its newness, and consequently losing its innovation status. The innovation has become
established and part of everyday operations.

Confirmation




During this stage the individual or organization seeks reinforcement for the already-made
innovation decision. Rejection after adoption (discontinuance) can occur if enough negative
information is encountered about the innovation.

As can be seen by this chain of events, rejection of an innovation can occur at any time.
For an innovation to be adopted it must have positive implications throughout the complete
adoption decision process while a negative implication can result in adoption delay or rejection.
It is no wonder that it is so difficult to have innovations adopted.

Innovation-Adopters

In any analysis of adopters and the adoption process, it is necessary to discuss adopter
types. Factors included in adopter types are the adopter’s attributes, attitudes, and
socioeconomic status. These adopter types and identified factors are ideal categories used for
classification purposes to facilitate comparisons between groups.

Adopters are placed in one of five categories by Rogers (1983). He identifies these
categories with an accompanying dominant group attitude as: (1) innovators/ venturesome; (2)
early adopters/respectable; (3) early majority/ deliberate; (4) late majority/ skeptical; and (5)
laggards/ traditional. These attitudes are dominant forces in the adopter’s life and form the basis
for decision making, particularly during the innovation-decision process.

Adopter Characteristics

Additionally, Rogers ascribes many important differences in socioeconomic status,
personality variables and communication behavior between early and late adopters of
innovations. In comparing early with late adopters the following characteristics are predicted
based on content analysis of approximately 900 empirical publications dealing with diffusion of
innovations (Rogers & Shoemaker, 1971):

Socioeconomic differences.

Early adopters are no different in age than later adopters.

Early adopters have more years of education than later adopters.

Early adopters are more likely to be literate than later adopters.

Early adopters have higher social status than later adopters.

Early adopters have a greater degree of upward mobility than later adopters.

Early adopters have larger-sized units (farms, companies, etc.) than later adopters.
Early adopters have a commercial (for market) rather than subsistence (for
subsistence) economic orientation than later adopters.

h. Early adopters have a more favorable attitude towards credit than later adopters.

@ "o oo o

Personality variables.

a. Early adopters have greater empathy than later adopters.

b. Early adopters may be less dogmatic than later adopters.

c. Early adopters have a greater ability to deal with abstractions than later adopters.
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Early adopters have a greater rationality than later adopters.

Early adopters have greater intelligence than later adopters.

Early adopters have a better attitude towards change than later adopters.

Early adopters have a greater ability to cope with uncertainty and risk than later
adopters.

Early adopters have a more favorable attitude towards education than later adopters.
Early adopters have a more favorable attitude towards science than later adopters.
Early adopters have less fatalism than later adopters.

Early adopters have higher achievement motivation than later adopters.

Early adopters have higher aspirations for education and occupations than later
adopters.

Q o a

Communication behavior.

Early adopters have more social participation than later adopters.

Early adopters are more highly connected in the social system than later adopters.
Early adopters are more cosmopolitan than later adopters.

Early adopters have more change agent contact than later adopters.

Early adopters have greater exposure to mass-media channels than later adopters.
Early adopters have greater exposure to interpersonal communication channels than
later adopters.

Early adopters seek information about innovations more actively than later adopters.
Early adopters have greater knowledge of innovations than later adopters.

Early adopters have a higher degree of opinion leadership than later adopters.

Early adopters are more likely to belong to highly interconnected systems than later
adopters.

It is obvious that there are quite a few differences between early adopters and later
adopters concerning socioeconomic status, personality variables, and communication behavior.
What must be kept in mind is that a value judgment should not be attached to either of these
adopter category differences. The differences indicate the degree of willingness to adopt an
innovation that each group possesses. These characteristics can be placed on a continuum
ranging from innovators on one end to laggards on the other.

Adoption and Critical Mass Theory

Problems inherent in the adoption of interactive media are addressed by "critical mass"
theory. As defined by Oliver, Marwell, and Teixeria (1985), "critical mass" refers "to the idea
that some threshold of participants or action has to be crossed before a social movement
‘explodes’ into being™ (p. 532). Actually, initial adopters become isolated until a critical mass is
reached. Markus (1987) suggests that "only when universal access has been achieved can any
user of a newer electronic interactive medium generally expect to reach intended recipients more
quickly than via traditional media” (p. 505). For this reason, interactive innovations are often
adopted very slowly but, when critical mass is reached, the rate of innovation adoption increases
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very rapidly. According to Van de Ven and Rogers (1988), in some cases, interactive
communications such as electronic messaging, teleconferencing, and bulletin boards can have little
advantage initially and sometimes can be a distinct disadvantage to early adopters of these
innovations.

In order for critical mass to be reached in a community, Markus (1987) believes that there
must be "operational access" to the interactive medium. He defines operational access as the
existence, in the community, of the following three resources: (1) infrastructure; (2) access
devices; and (3) knowledge about how to use the system. Of course this assumes that the user
checks and responds to communications in a timely fashion.

Through the previous discussion it has become apparent that many factors influence the
adoption of an innovation and that interactive media is particularly subject to discontinuance
unless critical mass can be achieved. At the beginning of the innovation-decision process, a largely
mental effort has taken place, but the decision to implement an interactive media related
innovation is where the "rubber meets the road.”

Technological Innovation and Interactive Media

Since this study is based on the adoption of a technological innovation and relates very
closely to the problems associated with the adoption of interactive media several examples of
these inherent difficulties are provided. In order to avoid confusion, examples of interactive media
are: electronic mail; computer conferencing; telephone; and computer bulletin board systems.
Leonard-Barton (1988) argues that a technological innovation has its own implementation
characteristics; transferability, complexity, and divisibility which place self-imposed limits on the
implementation of an innovation. The common thread is the interactive nature of the adopter's
behavior, much like face-to-face communication, but the communication is facilitated by some
type of equipment, usually a computer.

According to Markus (1987) "interactive media are extremely vulnerable to start-up
problems and discontinuance™ (p. 491). An example of this type of difficulty could be
represented by the decision of an individual to adopt an interactive telecommunications service,
but because the start-up problems such as software installation, software configuration, or
modem initialization were so great, the service was abandoned.

Telecommunications

Telecommunications driven by computer mediated communication (CMC) is a case of
technological innovation that mirrors the innovation-development and innovation-decision
process. CMC has developed very rapidly over the last several years due in large part to the
rapid growth of the computer and telecommunications industries (Travis, 1992). Moreover,
Travis (1992) suggests that, through the increased power and drastic price reductions of
computers over the past ten years, a huge household consumer market has opened and allowed
ever increasing network access for the individual. This advent coupled with the explosion of
networks, primarily the Internet, can be fused to provide an infrastructure more promising than
the individual technologies (Dertouzos, 1991). As indicated by Kroll (1992), with the Internet,
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networking has arrived, what visionaries talked about in the 80's is now available to home users.
Kroll continues by saying that once connected to the Internet an almost indescribable wealth of
information is accessible. In addition the National Research and Education Network (NREN)
promises to spend at least $1 billion to implement a high-speed network, linking educational and
research institutions across the country, designed to promote communication, computation, and
access to information resources and research equipment (Bishop, 1991).

With these advances, and the promise of profits, it could be said that the "Information
Age" has arrived. The original excuses for not becoming involved were the expense, the difficulty
of use, and, once connected, there was not anything to get or do. All of these objections are
beginning to fade. Costs have come down, networks are less difficult to navigate than they used
to be, and with more and more users, services and information available have increased.

Part of the progress in network accessibility is due to client/server architecture. A
client/server model is defined by Berson (1994), as a situation where application processing is
divided between the client and the server. The processing is begun by, and partially controlled
by, the client, and both work together to execute an application successfully. More simply put,
a client is an application residing on the user's computer capable of communicating with a server.
The server is a remote computer waiting for clients to make requests for information. When a
server receives a request for information from a client, it searches for the specified information. If
the information is located, it is returned to the user's computer by the client. This is a much
different relationship than using a dumb terminal which requires the user to access the remote
computer and directly manipulate it with appropriate commands to locate the needed
information. The client/server model removes the need to know exactly what commands
(protocol) to use to produce the desired information. In addition, the client/server relationship
saves computing time since two computers negotiate the protocol faster that a human telling the
remote computer what to do.

As recently as two years ago, it was necessary to use the dumb-terminal model and
memorize the commands necessary to do the following operations:

1. Exchanging files with a host computer using file transfer protocol (FTP).

2. Receiving and sending electronic mail (e-mail).

3. Browsing menu-based information resources in a text format (gopher).

Today these operations can be done with client applications by simply using the server's
address and several clicks on the mouse. What was once very difficult at best, has become
considerably simplified. The changes have been wide-spread and the speed with which they have
taken place are breath taking. As Grudin (1990) has suggested, the focus of the computer is no
longer the engineer or the programmer but the end user. Client/server software is aimed at the end
user and by providing easy access will most likely increase the user base.

Vision of the Blacksburg Electronic Village
The case in point is the Blacksburg Electronic Village. As computer mediated
communication technology continues to evolve, the Blacksburg Electronic Village has taken
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advantage of the shift to a client/server model. The Blacksburg Electronic Village was based on
the cooperative effort between Virginia Polytechnic Institute and State University, the Town of
Blacksburg, and Bell Atlantic of Virginia. These groups provide the organization and support for
the operation of the Blacksburg Electronic Village. The primary responsibilities of each group
were as follows:

1. Virginia Polytechnic Institute and State University

Responsibilities included: software development and distribution; provider
of electronic services; network support; and overall systems management

2. Town of Blacksburg

Responsibilities included: provider of local information; and organizational
support.

3. Bell Atlantic of Virginia

Responsibilities included: provider of the digital switch; off-campus data
transportation; and maintenance of the off-campus transportation system.

It was the goal of these three groups to provide an electronically connected community
with access to local and Internet electronic resources (Blacksburg Electronic Village Vision
Statement, 1994). Furthermore, this concept included the electronic connection of community
members to each other as well as to the world. Other goals of this project were the creation of a
model that will serve as the basis for constructing other electronic cities and towns, and further
investigation into determining the factors that contribute to the success of self-supporting
electronic communities.

The Blacksburg Electronic Village was not a new technological invention. Rather, it was a
combination of client/server software packages made into a distributable product. Using Rogers’
(1983) definition of an innovation, what was new, was the idea of creating an electronic social
environment for community members to experiment with and use for the exchange of information
and services, a new means of electronic social interaction, if you will.

While most users were connected by modems using ordinary telephone lines, some users,
living in selected apartment buildings, had access using the ethernet. An ethernet, as defined by
Fraase (1993), is "a high-speed local area network that consists of a cable technology and a series
of communication protocols. The hardware (cable) provides the physical link to connect
systems together. The TCP/IP protocol” (transmission control protocol/internet protocol)
"allows different computers to exchange information™ (p. 271). The primary difference between
these access methods is the speed of data transfer. Ethernet transfer is approximately 100 times
faster than by 14.4 modem. Currently, the primary off-campus connection remains the modem
while on-campus connections have been converted to ethernet. It is the stated goal of the
Blacksburg Electronic Village to have a network connection available for every home, business,
and classroom in the community (Blacksburg Electronic Village Vision Statement, 1994).

Furthermore, since Blacksburg is a prototype for an electronic community, it stands in a
position to be a test market for network and information services. To remain in this position, a
critical mass of users must adopt and implement the services that are now available and take
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advantage of new services as they are instituted. Acquiring a critical mass of users is of utmost
importance to this project. It is evident that there must be users to consume services but at the
same time there must be services to attract users.

This question of user adoption of a technological innovation to form a critical mass in a
community-wide setting led to this investigation of the development and initial implementation
of the BEV. Specifically the study describes: 1) the history of the infrastructure; 2) the interface
and operations; 3) the users; 4) the social/political impact; and 5) the technical assistance
available. This investigation presents a clear picture of how the BEV was developed and
implemented, and provides some idea of its future direction.
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User increase from 2000 to 9000 by late fall

Planning grant for Montgomery County
Public Schools from NSF

Formation of core group of teachers in
Montgomery County Schools to promote
technology

Town information on-line with regular
updates (10/94)

Macintosh connectivity available to all users
for free (10/94)

1994 —
October
Figure 2. Events Timeline

Upon further review of the timeline, events identified across the ten years of development
and implementation reveal several interesting observations. These observations are examined in
depth in the narrative section but are introduced at this point. First, it took six years for Virginia
Tech to lay the groundwork before other stakeholders became involved with the project.
Secondly, development essentially was begun by Virginia Tech in the mid-nineteen eighties,
joined by Bell Atlantic and the Town of Blacksburg in the early nineties and continues through
the present time. Thirdly, implementation began with the beta test in early 1993 and officially
began when BEV opened its doors October 25, 1993.

While these events summarize all of the events identified across data sources, there were
several critical events that truly were crucial to the development and implementation of BEV.
That is, if these events had not occurred when and how they did, the entire project could have
been jeopardized. The following narrative identifies these events and explains why these events
were so important.

Narrative
Introduction
Throughout the history of the BEV project the underlying base or foundation can be

divided into two facets, namely, physical and political components. The physical component
deals primarily with facilities, equipment, and installations needed for the functioning of BEV.
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The political components are comprised of community, University, and business forces. The
ensuing narrative discusses crucial critical events in light of these physical and political
ramifications.

By reviewing the timeline, events deemed as essential to the development of BEV were
identified across all data sources. These major events were:

* Building the campus network

» Formation of the BEV partnership

* The press conferences

* Use of serial line internet protocol (SLIP)

* The digital switch

 Formation of the BEV development group

* The official opening of BEV and the BEV office

» The Montgomery-Floyd Regional Library grant

* NBC Nightly News coverage
These events will be woven through the structure of the narrative with other identified events
placed in supporting roles.

The BEV Story

Historically the discussions to determine the feasibly of building a Virginia Tech campus
network could be called the beginning. According to Bob Heterick, “...the seeds for the Electronic
Village were sown in the 1983, '84, '85 time frame when Virginia Tech was debating the efficacy
of moving to its own campus network and campus telephone switch” (Interview, 1/13/95). The
University's interests in developing its own network were based on what was perceived as a lack
of quality, primarily due to aging technology, and a costly telephone bill. Primary discussions on
this issue were between Heterick and Earving Blythe. According to Blythe (1/20/95), solving the
campus network problem was easy because it could be justified on the basis that “it’s in the best
interests of the University to have a very powerful, robust data network that reaches everyone.”
As a result “a sixteen million dollar bond issue with authorization from the General Assembly”
was made “and we wired the campus and put in our satellite uplink facilities and our high band
width connectivity... (Heterick, Interview, 1/13/95).” The building of the campus network was
done in the years 1986 through 1988 and put in place the catalyst and capability for the BEV.

Political tensions were created between Virginia Tech, Bell Atlantic, and the Town of
Blacksburg due to this decision. In an unpublished paper by Theta Bowden (1994), the time
frame of network construction and indication of the political difficulties are documented. The
paper states:

However, in the 1986-1988 time frame, a setback in the relationship between Bell

Atlantic and Virginia Tech occurred. During that time frame, Virginia Tech implemented a

major replacement of their on-campus communications systems. ... This resulted in some

consternation on the part of the telephone company from a business perspective.
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The friction was over money. Bell Atlantic lost a revenue stream since it no longer operated the
campus telephone system and the town lost money in utility taxes that Bell Atlantic paid. These
points are confirmed by Blacksburg’s Town Manager, Ron Secrist’s (Interview, 1/4/95)
statement:

When Virginia Tech created its telephone system and its cable system and so forth, it was

at the expense of private companies who were providing those services on the campus

and at the expense of the local government who received tax revenues from those private
companies providing those services on campus to this local government alone. When C &

P Telephone, now Bell Atlantic, was removed from campus providing telephone services

on campus the loss in revenues in our consumer utility tax was upward of $90,000.00

(Interview, 1/4/95).

This event created some difficulties for the relationships of all parties concerned. In addition
Secrist states: “C&P Telephone didn’t want to be removed and wanted to be a partner in
whatever was done on campus and it was not done that way” (Interview, 1/4/95). It is important
to keep these tensions mind, since eventually these same players became partners.

Tying these events with the innovation literature, Rogers (1983) suggests that it is a
perceived problem which instigates an innovation. In this case, the perceived problem was the
disparity in quality of network services available on campus and off campus. During the 1989-
1990 time frame a demand was developing for availability of high quality network services off
campus. A responsibility by the University to provide these services was developing as
indicated by Heterick:

In order to achieve the university's goals of a broader infusion and diffusion of technology

throughout, campus life, student life, curricular learning activities, research activities that

we not only had to provide high band width connectivity for all campus-based activities
but that it was going to be critical to provide high band width connectivity for people

who were not on campus (Interview, 1/13/95).

This demand was fueled by faculty, staff and students of the University. Secrist referred to this
demand:

I mean here you have Virginia Tech which literally is in the geographic center of the

community, that for ten years has had the opportunity for people to network. Then

those very same people, whether they be the 8500 students on campus who live in the
dormitories or the 6000 faculty and staff members and whatever large percentage of those
who were using the networking system. When they would go home at night, those

faculty and staff members, or when those students would move off campus, then all of a

sudden it's like they're going to prehistoric times. They could not utilize computer

networking at the same levels. And again because Virginia Tech is geographically the
center it truly made tremendous sense to devise a way to expand this capability

(Interview, 1/4/95).

A third comment documenting equity of service off-campus was made by John Knapp, manager
of external affairs for Bell Atlantic, “I guess it would be in the late eighties we had some people
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that thought it would be an interesting idea to pursue (BEV), probably along about the same time
Virginia Tech was being challenged to find ways to improve equity of services off-campus”
(Interview, 6/6/96).

Increased service demand was expected to rise sharply particularly for students since the
majority live off campus combined with the increasing expectation of student computer
ownership at the University. This perceived problem on the part of some at the University
initiated discussions on possible solutions for providing on campus network services to off
campus locations.

As Blythe, one of the original architects of BEV, put it in an interview "...everyone was in
a quandary as to how we would solve the, the last mile problem. The problem of getting
communities linked into that same network™ (Interview, 1/20/95). The possible solutions
included a partnership with the cable TV company or a partnership with Bell Atlantic. Another
possible solution was for Virginia Tech and the town to develop a communications utility to take
the campus services off campus. The town/Virginia Tech idea included developing some kind of
municipal communications authority by floating a bond issue to fund it. These were internal
discussions at the University followed up by contacting the possible partners. These ideas had a
very lukewarm reception from the prospective partners. It was not until a little bit later in the
year (1990) when Bell Atlantic in Richmond thought the idea might have possibilities.
Subsequently a meeting was scheduled with Virginia Tech and Bell Atlantic in Blacksburg to
discuss the possibilities of a community network.

The initial Virginia Tech/Bell Atlantic meeting was an informal meeting at which it was
decided that the dialogue would continue about the possibilities of developing and implementing a
community network. It must be noted that this was the first meeting of any type between
Virginia Tech and Bell Atlantic since the schism of the late eighties. At ensuing meetings Joe
Wiencko, at that time the Senior Network Consultant for Virginia Tech, was brought in and given
primary responsibility for relations with Bell Atlantic in Richmond. Wiencko developed several
white papers on ideas of why it would be to Bell Atlantic’s advantage to become involved in this
project. The culmination of these talks was a presentation by Wiencko on April 17, 1991, at the
Bell Atlantic of Virginia main office in Richmond, when an agreement in principal on a shared
vision for the "Blacksburg Community Network™ and the assurance of continued serious
negotiation was reached between Virginia Tech and Bell Atlantic. According to Wiencko “the
main point of the presentation was to outline formation of a community network project that
would serve as a test bed for industry and a stimulus for personal and regional enrichment for
Blacksburg” (Meeting Minutes, The Blacksburg Community Network, 4/17/91).

During this same time frame, according to Heterick, efforts were being made to include the
town of Blacksburg as a principal partner in the project particularly if it was truly going to be a
community network. Secrist recalls:

The very initial contact, the idea of the electronic village came from Bob Heterick to

Mayor Hedgepath and the Mayor... brought it to my attention immediately after some
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preliminary discussions with Bob and asked that | get a sense of the rest of the elected

body (Interview, 1/4/95).
The inclusion of the Town, as an eventual partner, incorporated the last organizational player for
what would eventually become the BEV.

As 1991 progressed, there were several meetings, however, firm commitments for a plan
of action were not made. According to Blythe:

It seems to me it was almost nine to twelve months we were just discussing whether we

would or would not do a study. And somewhere along the line Bob and | were talking

about this and we agreed that we need to bring this discussion stage to an end and actually

do something. And we agreed that we should work to get Bell Atlantic, Congressman

Boucher (House Representative of the Ninth District of Virginia) to agree to a press

conference where we would announce that we would do this study (Interview, 1/20/95).
The result of this discussion was the first press conference held January 20, 1992 at the
Continuing Education Center (CEC) on the campus of Virginia Tech. This press conference was
the first public announcement of the potential for the formation of the BEV partnership and also
disclosed the intention of the future partners to conduct a feasibility study. Several excerpts
from the press release issued on that date by David Nutter of University Relations/ Public
Affairs of Virginia Tech, titled Blacksburg, Tech, C&P, Explore “Electronic Village” Concept
follow:

A university town nestled in the scenic Virginia mountains could become one of the

nation’s first “electronic villages” if a shared vision by Virginia Tech, the Town of

Blacksburg, and the C&P Telephone Company of Virginia becomes reality.

Project officials from C&P Telephone, Virginia Tech’s Office of Information systems,
and the town of Blacksburg unveiled the 21st century communications plan before several
dozen community leaders gathered today at Virginia Tech. Along with Congressman Rick
Boucher (D-9th), chairman of the House Subcommittee on Science, former Virginia
Governor and Center for Innovative Technology President Linwood Holton, C&P
President Hugh Stallard, Virginia Tech President James C. McComas and Blacksburg
Mayor Roger Hedgepeth also took part in the briefing.

Before the project can be deployed, supporters plan to conduct a comprehensive study
which will seek to identify sources of funding available for the project and explore other
public policy implications associated with its installation. Project leaders will solicit
comprehensive community involvement in the study which is expected to be completed
in the summer of 1992.
The intention was to determine whether this would be a viable project for all the partners and the
community. Involvement by Congressman Rick Boucher, at this point, lent a political aspect and
prestige to the project that it had not had prior to this time. Rick Boucher was chairman of NSF
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subcommittee on Science at that time and later was instrumental in procuring a NSF grant for the
"Virtual Schools.”

Heterick (Interview, 1/13/95) sums up the outcome of the press conference by saying, “I
think the impact of that was that, after it was over, a lot of people suddenly realized they were
committed. That they were now on TV, on the six o’clock news having said, ‘This is a
marvelous idea.””

During the following months Virginia Tech and Bell Atlantic worked closely together
through a series of meetings, both in Richmond and in Blacksburg, to develop a “shared vision”
and how that vision might be implemented. Bell Atlantic demonstrated good faith by committing
resources in the form of a full-time person, for five months, in Blacksburg to examine the
possibilities of project development. Robert Morris, the Project Manager Planning and
Engineering for Bell Atlantic, stated during his interview:

In February of 1992, | was asked to do the feasibility study and make a recommendation

of whether Bell Atlantic should participate in the Blacksburg Electronic Village project.

And I went to Blacksburg (from Richmond) and stayed, | guess three or four months... .
Morris’s main objective was to determine “some of the things that I thought Bell Atlantic would
like to get out of the project.”

While Morris was determining Bell Atlantic’s position, Secrist was approaching the
Blacksburg City Council with the project idea. This was not an easy activity to explain, this
developing project. Secrist remembers:

that (it) was a very challenging project because you’re describing a project that is like

nailing Jell-O to a tree. | mean you couldn’t get your arms around it. But I could see the

benefits of a whole new area of communication and of empowering citizens to
communicate with their local government and participate in local government.”
Secrist’s charge from the Council was “Yes, let’s do it, but you stay close to it, Ron.” The
concern was that the project might not go in a direction consistent with community expectations
and what was expected of their town government.

Also during this time the decision was made by the future partners to make this network
totally internet protocol (IP) compatible. In other words computers connected to this network
would essentially be nodes on the Internet. Serial line internet protocol (SLIP) was implemented
for dial up access and over the central branch exchange (CBX) on campus as well as ethernet on
campus and to some apartment complexes in town.

Adding credibility to the project, in this time frame, were the national discussions
concerning the Internet and National Information Infrastructure (NI1). The national debate about
the electronic future of the country, while not directly affecting the project, helped the local
project by raising public awareness of future national needs for high speed information networks.

The name, The Blacksburg Electronic Village, evolved in early 1992 as the collaborators
worked on the extent and types of involvement they would bring to the project. The original idea
of a community networking capability transitioned to the Blacksburg Community Network and
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finally became the Blacksburg Electronic Village (BEV) (The Blacksburg Electronic Village,
document, 2/5/92).

Once the negotiations between the partners and the feasibility study were complete a
second press conference was held January 11, 1993. According to Blythe (Interview, 1/20/95),
this press conference was a result of a meeting that took place in Richmond near the end of 1992
where Virginia Tech’s and Blacksburg’s position was stated in the following manner:

Look, we need to go to the next stage. We need to actually start doing something, because

the whole point of all this is that Blacksburg and Virginia Tech need some sort of off-

campus communications network capability to be developed. We’re getting pressure to
solve the problem other ways if C&P is not going to be able to do this. What we agreed is
that we should have another press conference announcing that we’ve decided to do this

(BEV).

The resultant press conference, January 11, 1993, announced the partners’ intentions to
implement the Blacksburg Electronic Village. Included in the Virginia Tech press release, titled
America’s First Electronic Village To Become A Reality were these comments:

C&P Telephone, a subsidiary of Bell Atlantic Corp., the Town of Blacksburg, and

Virginia Tech today announce the formation of a partnership to create the most

comprehensive “electronic village” in the nation.

“Our ultimate vision is to see Blacksburg become a community interconnected by a
network that is the envy of the world,” said C&P President Hugh Stallard whose
company has already invested $6 million in the project.

“This is the first time a local government, major state university, and a local telephone
company have joined together for the purpose of making information services available
for an entire community,” said U.S. Congressman Rick Boucher (D-VA).

It must be added that the investment of $6 million by C&P was in the form of installing a
digital switch in Blacksburg. The switch, according to Blythe (Interview, 1/20/950 and Cohill
(Interview, 12/19/94) was essential to the implementation of a high-speed data network.
According to these sources, without the digital switch, access from town via modem, would have
been virtually impossible at high speeds. The apparent problem was the analog switch which
had mechanically operated switches producing enough line noise when operated that it would
have interfered with high-speed modem data transfer. A digital switch produces no such noise
and was necessary to eliminate the noise problem. The town was already scheduled to receive a
new switch but the time table was moved up to facilitate the electronic village. Again as Blythe
puts it, “If you (C&P) are willing to accelerate that (digital switch capabilities time table), it
could be announced that it is an initial commitment (by C&P) and would position us to do a lot
of things we couldn’t do before, that is how the digital switch capability came into place
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(Interview, 1/20/95).” The absolute necessity of the digital switch has been debated but it was
the belief of several sources that it was paramount.

An early version of the software called BEVNETPC was developed in the spring of 1993
and was disseminated for a beta test. This beta test group included 250 individuals from the
university and local community by the end of the summer of 1993 according to Kim Homer
(Interview, 12/5/94), a BEV project member. The purpose of the beta test was to refine
BEVNETPC software before the official release in the fall. One hundred eighty-three individuals
from the beta test were included in A Preliminary Evaluation of the Blacksburg Electronic Village
study conducted in August of 1993 by Patterson, Bishop, and Kavanaugh. Feedback from the
beta testers was gathered by self-report background questionnaires, self-report survey of
experiences with BEV, and focus group interviews. The areas of interest were: motivation for
joining; uses; problems, improvements and support; and impacts. Pertinent information gathered
in these areas was then used by the development group for redesigning the software package and
support system implemented in the fall of 1993.

Coincidentally the Instructional Development Initiative began in the summer of 1993 at
Virginia Tech. According to the Instructional Development Initiative interim report (August,
1993), the series of developed workshops “were part of an overall strategy to invest in our
faculty by providing them with the opportunity to rethink their teaching and explore the
potential of technology for improving the effectiveness of the teaching and learning process.” An
integral part of these workshops was instruction in network applications. The implication for
BEV was a growing set of users within the University with networking skills thus increasing the
user base both from on and off-campus. This ready-made user base complemented the growing
group of faculty with the desire and ability to telecommute (i.e., the ability to use
telecommunications to go to work instead of commuting by car). These workshops, beginning
with pilot sessions during the summer of 1993 and continuing through the summer of 1994,
trained over 300 faculty members in 40 academic departments (Instructional Development
Initiative: Annual Report, 1994).

July 1, 1993 marked a key event in the development and implementation of BEV. On
this date, Virginia Tech created, an official BEV project. The formation of this group gave a
persona to BEV as well as staffing resources. Up to this point development had been on ad hoc
basis within the University community. Certainly several people had been working on the
project but BEV wasn’t their only assignment, therefore their time and responsibilities were
divided between BEV and other projects. This changed when the BEV group was formed.
Andrew Cohill, named the director of BEV at this time, and some members from a related project
group (ERIS), at Virginia Tech, were brought in and became responsible for the development and
implementation of BEV on a full-time basis.

One of the first things that was established by the BEV group was documentation for the
project. Users’ manuals, registration forms, and brochures were produced. Previously some
documentation had been available but it was not complete and was not available from one source.
These documents were essential for the impending implementation of the project. Ironically,
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according to Cohill (Interview, 12/19/94), the largest first-year expense for BEV, an electronic
media, were printing costs for documentation.

At this point, Bell Atlantic made another key contribution to BEV, through their
negotiations with several apartment owners to bring ethernet, or true computer network
capability, to four apartment complexes by the fall of 1993. This true networking capability
allowed computers at high rates of speed to communicate with each other and exchange voice,
data, and video information. This capability is much different than a modem connection which
runs at 14,400 bits per second. T1 type ethernet connections run at 1.5 megabits a second or
approximately 100 times faster than a modem connection. According to Cohill, now Director of
the Blacksburg Electronic Village, "Ethernet in apartments is one of the success stories of the
Blacksburg Electronic Village" (BEV Bi-Monthly Meeting, 5/18/94).

The previous event brings up some early discussions between Virginia Tech and Bell
Atlantic about the type of service to be implemented in Blacksburg. The heart of the debate was
true computer networking capability. True computer network capability is not practical and
sometimes not possible at modem speeds. One side of the argument advanced by Blythe and
Heterick supported nothing short of an ethernet connection so the full capability of computer
networking could be experienced. It was felt that if full capability was not experienced,
networking would seem like a toy and deter the project. The other side of the argument,
represented by Bell Atlantic, was very few people could afford or even would be accessible by
ethernet, therefore a critical mass of users would not be attained to sustain the project. The idea
was with modem access people would have a means to at least get a taste or a feel for computer
networking.

The later group prevailed and a high speed modem pool was implemented in the summer
of 1993 by Virginia Tech. A beta test of the high-speed modem pool was initiated by Virginia
Tech in mid-July and continued through September. The beta test was designed to test the high-
speed connections, SLIP access and IP addresses over the modem pool before the official opening
of BEV. Itis interesting to note that while the operation of the modem pool was essential for
dial up access to BEV, none of the individuals interviewed identified it as a salient or critical
event. A few technological problems cropped up but were resolved quickly. For the most part,
technically speaking, the modem pool functioned well by the beginning of the 1993/1994
academic year.

BEV, much more organized by fall, opened its doors officially on October 25, 1993.
Among others, Brad Nash, the Internet trainer for the Blacksburg Public Library, said “...in
some respects | should say that the grand opening that they had in October of ‘93 was a critical
event” (Interview, 12/29/94). Hendricks commented that “Opening the BEV office for the
community at the Information Systems Building office was, | think a critical thing, to have public
access...” (Interview, 1/11/95). According to Homer, “Andrew (Andrew Cohill) taking over and
opening up the office and working on brochures and publicity and things like that was a good
step forward” (Interview, 12/5/94). Additionally, Cohill said “I would say the next significant
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date would be October 25, ‘93 when we finally opened our doors for business” (Interview,
12/19/94).

Not only had a definite BEV group been formed, giving a sense that some one was in
charge, but a physical presence was established by the creation of an office in the foyer of the
Information Systems Building. According to Cortney Vargo Martin Martin, BEV operations
manager, when asked to identify critical events “Definitely the opening of the office. Nobody
will deny that. That really gave us a formal presence” (Interview, 1/11/95). The office was open
during publicized hours and individuals could go there receive software, register for a personal
identification code (PID), set up a modem pool account and begin the process for obtaining and
IP address in one location. People could walk in and see there was a BEV office with signs
advertising the open hours. The only drawback was the remoteness of the location from campus
and the downtown area.

Shortly after the opening of the BEV office the town provided information on town
schedules and typical community activities which were put on a gopher server (Gopher is a
menu-driven, text-based system for exploring Internet resources). The information was
established on the server in November of 1993. Unfortunately it was not updated for another
year. Vargo Martin supports this in her interview:

Another critical event was getting the Town information up the second time. | mean,

there was kind of that one set initially and then it was just outdated and it didn’t look

very good. Just recently, a couple of weeks ago the Town information was released.

That gives us much more credibility. 1 mean, you can’t be much of a community network

without community information (Interview, 1/11/95).

The town did not have the personnel to update the information nor did BEV have the resources
to provide regular postings. This problem was rectified a year latter when the town hired BizNet
Technologies to maintain the server for them and to updated town information weekly. Doug
Mauer, BizNet owner, confirms this: “The Town of Blacksburg is making a real effort of late to
get some current information up and to keep on top of it. They’re one of our clients and so
they’re paying money to make sure that they do the right job” (Interview, 1/15/95).

Some difficulties began to arise as BEV was implemented primarily from software
configuration. Users were having difficulty configuring the software properly particularly for
first time network users. Many users did not have the knowledge to be able to identify what
type of problem they had. It was also very difficult for the BEV group to actually sort out what
the problems were since there were so many different computers and modems being used. These
kinds of problems continued for quite a while and still appear on occasion. As the software was
redeveloped and released combined with better documentation and the involvement of User
Services these difficulties were reduced. At that time though, it was very frustrating for first-
time users because they were expecting to receive network connectivity.

In addition, the second press conference projected the availability of the following
services in next few years:

* civic forums and town meetings could be held electronically;
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* people could conduct transactions electronically with stores, banks, and travel agencies
from their homes;

* students could receive class assignments, read special articles or even their text books in
the comfort of their apartments;

* teachers could provide parents with regular updates on the progress of children in the
classroom;

* a patient convalescing at home could transmit his blood pressure, temperature and other
symptoms to a doctor for diagnosis (from "America's First Electronic Village to Become a
Reality,” Virginia Tech press release, 1/11/93).

The announcement of these services built an expectation of services on the part of the user.
These expectations were frustrated when these services were non-existent on the network. These
announcements did have a positive side though.

When the village officially opened, a new DOS software package was made available
which attempted to rectify user complaints and frustrations. The original DOS package had been
redesigned and was considerably easier. According to Luke Ward, BEV programmer at that time:

My task was pretty much reduced to figuring which pieces (of software) to offer and to

try to come up with as simple as possible a combination and embed those in a framework

that allowed you to set the thing up with a minimum amount of effort on the users part.

The perception was that using a menu kind of an interface would be easier for the general

population and therefore easier for us to support. Every time we had to make a decision

about something the strategy was let’s do something supportable” (Interview, 12/16/94).
There were some Macintosh software pieces available but there was no integrated self-installing
package until early 1994. Gay Diz, BEV office manager, mentioned in an interview (12/16/94)
that an improved Mac version and a Windows version were released in the fall of 1994 when Bob
Gage began working full time on software development. Mauer also mentions the software
releases:

Originally they came out with the DOS software which worked for a lot of people and

then they came out with Mac software and a lot more people got on and then when the

Windows software got on | think it really made things easier for a lot of people

(Interview, 1/15/95).

As the project started to gain a little momentum the willingness of user services increased
to field questions by both Tech users and community users. Again, according to Diz:

The University hired student technical consultants and they started handling all of our

technical calls. This was in January 1994 and they’ve been really good I think. It has

been one vehicle that | believe the Computing Center has used to offer technical assistance

to the non-Virginia Tech user. Users of BEV have slid in there” (Interview, 12/16/94).
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It was not the best support, but services improved dramatically over the next year and at least
there was some way to get your questions answered. Burt Moyers, a Virginia Tech faculty
member, sums the transition up in these words, “BEV apparently has a dedicated staff that’s
very willing to go the extra distance to try to make things run smoothly and to get people on line
the easiest way” (Interview, 1/4/95).

Several months after the opening of the BEV office a program called Mosaic designed by
the National Center for Super Computing Applications (NCSA) began to become popular. This
program was a World Wide Web browser providing a graphical interface with in-line graphics,
text and hypertext, combined with the means to download and view graphics and video as well as
sound. This opportunistic event impacted the Blacksburg Electronic Village by creating a desire
on the part of users to access BEV using this program. According to Vargo Martin early in 1994,
the first BEV web pages were established and have been revised and updated ever since. The
inclusion of a web browser in BEV released software did not occur until fall of 1994 with the first
Windows release and with Mac version 1.3 release September 30, 1994 (Macintosh Installation
Guide, Version 1.3).

Another opportunistic event, independent of BEV, was a grant to the Blacksburg Area
Branch of the Montgomery-Floyd Regional Library system. Nash (1994), " the BEV librarian”,
of the Blacksburg Area Branch of the Montgomery-Floyd Regional Library states in a report to
the grant agency:

With the assistance of a Library Services Construction Act (LSCA) grant, administered

by the Library of Virginia, and along with the cooperative efforts of several private and

public organizations, the Blacksburg Library has been able to provide its patrons with

access to the Internet via the experimental Blacksburg Electronic Village (BEV) project (p.

1).

The grant provided six computer terminals connected to the Internet for public use located in the
Blacksburg Public Library. These computers became available to the public January 15, 1994
during regular library hours (Nash interview, 12/19/94). This was a tremendous help to the
Blacksburg Electronic Village. BEV did not have the resources to provide public terminals or the
personnel to provide any training. An additional part of the grant included money to train users
and conduct public workshops. In the next six months the Library trained 500 users, according
to Nash (Interview, 12/19/94), and offered courses in e-mail, gopher, and a general overview of
how to use the Internet. Later on that year the Library was able to install MOSAIC on the
public terminals and provide additional classes on how to use Web browsers. Quotes from
multiple sources illustrate the importance of this event:

Cohill: “We didn’t plan to have the library involved as heavily as they have been, but in
retrospect they have been a critical resource. They went out and got some grant money
to buy computers and support personnel in the library and have offered lots of seminars.
They’ve taken a lot of the training responsibility in the project, we just haven’t had the
staff here to do it ourselves. 1 think that there’s is a very important community project
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to have free access to the network and to address the debate of the information haves and
have nots. In Blacksburg you can be homeless and have an address on the Internet”
(Interview, 12/19/94).

Secrist: “...more critical probably than anything and luck wise perhaps, was the whole
Electronic Village access in the Library. Without a doubt that has stimulated and birthed
so many users. People who have gone there tried it, got trained, moved home and used it”
(Interview, 1/4/95).

Steve Helm (Technology Director for Floyd/Montgomery County Public Libraries):
“...the Library coming on board January 15, 1994. | think that was critical in that it
offered a place that was visual that people could access and could actually see what was
happening with the Village. It wasn’t an abstraction any more. It was something
concrete” (Interview, 1/13/95).

Linda Waggaman (Montgomery County Coordinator for Gifted and Talented Programs):
“The one | thought was wonderful were the computers in the Library, really involving the
community. | think that’s real important. 1’ve heard a lot of people talk about the access
and being able to train people through the Library, I think is important” (Interview,
2/20/95).

Shortly after the Library opening, the first big national event occurred when the
Blacksburg Electronic Village was featured on the NBC Nightly News with a 3-minute segment
February 10, 1994. This caught the imagination of the town as well as the country. BEV
personnel were bombarded for the next six weeks by people interested in how to do it, what it
was, could they do it, and all types of questions that related to the idea of an electronic village.

In a sense, it was a coming out party for BEV. Interviewees volunteered the following comments
about the news broadcast:

Jack Davis (Virginia Tech faculty member): The critical event was the formation of the
Village and that, at the time, was quite unique. | think it’s increasingly becoming less
unique which, of course, is good in the sense that other communities and organizations are
doing it. However, the most critical development was when the Village got national press
on NBC (Interview, 1/10/95).

Susanne Huff (Town liaison to BEV and Station Manager of KTOB, e.g., the Town of

Blacksburg public service TV station): “I think when BEV was featured on NBC news”
was a critical event. “I heard a lot of feedback from that one” (Interview, 12/29/94).
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Nash: When NBC came down, it was a key event, not because | was in the film, but |
mean we had opened in January and they came down late January a week or two after we
had opened at the Library. From the library’s perspective on things which in some
respects might differ from others that was great. It’s like here we’ve opened up and
we’re already on NBC. You know, the first seven months (January through July, 1994)
besides NBC we’ve had numerous TV stations there, the Lieutenant Governor and
magazine articles. There have been a lot of media events through the year” (Interview,
12/29/94).

Incidentally, part of the NBC Nightly News coverage of the Blacksburg Electronic Village
included people using the public terminals at the Library. It foreshadowed how important the
Library became at that point in view of the training which was provided.

Several events the spring of 1994 really encouraged the Electronic Village. One was the
increased exposure created when BEV put up their own World Wide Web Home Page. It came
up in early spring and was revamped during the summer at which point it was continuously
updated. According to VVargo Martin:

Personally, a critical event for me was taking over the Web ... we started putting up

Internet resources including Dr. Hendricks medical data base. He’s a local doctor with a

lot of name recognition and I think that’s far more valuable than just the Baylor School of

Medicine. It brings information closer to home and it’s more usable and it’s not quite so

huge. The web pix (a weekly posting of user recommended web sites) was actually a net

thing. That was Andrew’s (Cohill) idea and that was a good way to get involvement and

let people contribute in a really easy way (Interview, 1/11/95).

A second critical event occurred that spring when Busch Entertainment Corporation
became involved in the BEV project. This corporation made a commitment of resources for the
next two to three years for the transfer of K-12 educational materials to be put on the World
Wide Web. According to Cohill:

... We (BEV) received a letter of support from the Busch Entertainment Corporation

agreeing to commit significant resources over the next two or three years to completely

transfer a very large base of K-12 educational materials to World Wide Web format and
test them in Blacksburg. This gave us a good deal of credibility with the public schools

because of the potential availability of material (Interview, 12/19/94).

Andrea Kavanaugh, director of research for the BEV, reinforces this point when she says
“...Busch Entertainment has been very important” (Interview, 1/16/95).

During the same time frame, Bell Atlantic made a commitment to donate four T-1 lines
(high-speed internet connections) to the public schools. Cohill identifies this event as critical to
BEV:

Also in the spring of *94 we got a commitment from Bell Atlantic to provide four, free, T-

1 lines for a year to the schools and that was also very helpful in helping get the local

public schools on board with the project. They didn’t have a lot of resources to invest in
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the project themselves and | think they were waiting for us to help them bring some

resources before they were willing to commit heavily to it. The combination of the Busch

material and the T-1 lines from Bell Atlantic made a significant difference in getting full

participation of the public schools (Interview, 12/19/94).

Helms identifies this event as critical as well, “The donation of the T-1 lines to the schools and
schools coming on line I think will prove to be a critical turning point for the Village” (Interview,
1/13/95). While these lines did not get installed until late fall of 1994, the donation of the T-1’s
did increase school participation and the recognition by the project that the public schools needed
to be included in the project. This was made evident by the observed increase of school
personnel at regular BEV planning meetings beginning in the spring and early summer and the
concern on the part of the project leaders to get the lines operational over the summer and
through the fall of 1994,

Another critical event the spring ‘94 was the development of BizNet Technologies.
BizNet was a private entrepreneurial enterprise started by several men in Blacksburg to provide
World Wide Web services to businesses in Blacksburg. Although they got off to a slow start,
they’ve come on very strongly over the past year. Several interview comments follow:

Kavanaugh: Obviously the involvement of BizNet technologies has been very important

in bringing along the business community and being able to distinguish what is going on

here for the business community as opposed to other localities (Interview, 1/16/95).

Helms: Of course when BizNet Technologies was created | think that really gave a push

to the community because now there are over fifty or sixty business on line (Interview,

1/13/95).

Ward: Another milestone I would think would be BizNet Technologies when they put a

machine on line and actually started providing services to the first businesses (Interview,

12/16/94).
BizNet provided net access and design expertise to anyone who was not affiliated with Virginia
Tech. Part of the difficulty for Virginia Tech, prior to BizNet’s inception, was they could not
provide server or design support to businesses in town. Virginia Tech, as a state-owned
university, was simply not in the business of providing commercial services. Virginia Tech’s role
was to experiment and develop not to become an Internet service provider. BizNet identified and
filled a niche in the community that was a direct result of the development of the electronic
village. It has evolved into a successful business and other spin-off businesses are expected.

An additional boost came in May/June ‘94 when Information Systems at Virginia Tech
decided to use BEV software for all on and off-campus users. According to Cohill, as a result of
this decision,

User Services and the Computing Center took over much of the software testing and

client software testing development which help us a great deal and they were able to

finally finish up a Windows version we had been working on and we began to work much
more closely with them. As it stands now they manage the Mac and Windows client
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software and we provide documentation so there’s a sharing of tasks involved (Interview,

12/19/94).

An indirect result of this decision was an increase in the resources available to BEV since the
BEV development team no longer had to deal with software testing and development.

Finally in the fall of 1994 the user base took a giant leap, due partially to the increase in
student users (attributed to the availability of Windows software), and counting all users at
Virginia Tech, as well as the larger community. Cohill explains:

At the start of fall semester ‘94 we went from having about 2,000 users that we knew of

with the BEV software in the summer, to signing up and distributing well over 2,000

copies of the software the first three weeks of school and because of the university

support for the software we changed the way we counted BEV users. We decided that it
was a community project and where you got the software was no longer important. So
we started counting IP addresses in Blacksburg as the measure of how many people are
on the system and by late fall of ‘94 we had over 9,000 IP addresses in use in Blacksburg
at home or work (Interview, 12/19/94).

As implied by the growth in the number of users, BEV was beginning to take on a life of
its own by the conclusion of the first year of implementation. The culminating activity for the
first year was a third press conference October 12, 1994. Some of the same dignitaries from the
other press conferences were involved, particularly Congressman Boucher. At this press
conference a planning grant for Montgomery County Schools for $99,000 was given to the
University to work on an plan the virtual schools project. Congressman Boucher announced:

Today we mark the first anniversary of the Blacksburg Electronic Village with the
provision of federal assistance for the joint project of the Blacksburg Electronic Village
and the Montgomery County School Division. | am pleased to announce that the
National Science Foundation, a federal government agency, is awarding a grant in the
amount of $99,000 to the project to plan a “virtual school,” comprised of a high-speed
telecommunications education network in Montgomery County (Statement of
Congressmen Boucher, 10/12/94).

In actuality, the planning grant ended up being used primarily for infrastructure
installation in preparation for “virtual schools”. Coincident with this planning grant, the schools
formed a core group of teachers for Montgomery County Schools and started working on the
technology plan for the county. At this point Montgomery County started looking at whether
or not they would have a line item for technology in the schools and subsequently in the Spring
budget they approved $400,000 for technology for Montgomery County Schools.

Also, with the close of the first year of implementation, the Town of Blacksburg hired
BizNet Technologies to update their information on-line weekly as mentioned earlier.
Consequently, the town became current with its information available on the servers presenting a
more committed (financially) attitude to the project.
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In addition, about this same time, a Macintosh version of the BEV software became
available to the general public. Up to this point BEV Mac software was only distributed to
university affiliated personnel through a site licensee agreement. This changed with university
software development support and Mac platform was supported for the community.

The first year of implementation bridged a critical period in the evolution of BEV. BEV
had been made public officially, and had dealt with variety of changes that seemed to make it
stronger. With the inclusion of the schools, the business community, cooperate sponsors and
increased town commitment, Blacksburg had truly become an electronic village.

The subsequent section discusses effect of BEV upon the community and the university.
In addition, some of the problems BEV has encountered through 1994 are discussed.
Conseqguences/Influences

Several events precipitated important consequences for the success of the BEV project.
They included: reaching critical mass, influence of the national press, increased information
resource awareness, Montgomery County Schools, the Town of Blacksburg, new social groups
and spin-off businesses.

It has been my observation that a critical mass (Markus, 1987) has been reached by the
Virginia Tech affiliated users but not in community users. According to Cohill (Interview,
12/19/94), at the end of the first year of implementation only 1000 of the 9000 claimed users
were from the community. The remaining 8000 were from the university which indicates less
community involvement compared to a higher level of involvement by Tech affiliated users. This
is not true for the community at large. As a result Tech’s critical mass has reached a point where,
for faculty and staff, electronic mail (e-mail) has been determined to be an excellent way to
communicate and conduct daily business. The comment “send me e-mail, | don’t answer voice
mail” is indicative of the change that has taken place just in interpersonal communication.

The national press generated by BEV was another meaningful impact identified by several
interviewees. During the course of the study, there were numerous newspaper and magazine
articles dealing with BEV. The first national article was in the New York Times, January 16,
1994, titled: Virginia’s Electronic Village. It was followed closely by a NBC news spot February
10, 1994, as well as many local articles in the Roanoke Times and World News, several Internet
magazines such as NetGuide, January, 1995. This publicity has given Blacksburg a name
recognizable across the country. An example of generating national and international interest is
given by Burt Moyers (Interview, 1/4/94):

| was at a meeting in New Orleans in late October (1993) and | sat at a table with a bunch

of people but the ones that | was talking to included a professor from MIT and a

professor from the University of Bath in England. ...l mentioned the Blacksburg

Electronic Village and just sketched it to them, anyway the description | gave them really

excited them and they were impressed that Blacksburg had done so much already. The

fellow from England wanted to know more and more.
An additional consequence of national publicity has been an increase in town pride. Basically the
Electronic Village, in certain circles, has put Blacksburg on the map.
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One more consequence of BEV has been the raising the awareness of community users,
Tech affiliated users, and the partners in the project to the possibilities of global
telecommunications, searchable information services, and what connecting to the Internet can
provide. In some sense, the Internet can put the world at your finger tips. An example from
Diz’s interview is when she overheard several people talking in coffee house downtown about
information they had just gotten from a remote server. A further quote from Cohill (Interview,
12/19/94).

It is my understanding that this has really raised the awareness of the people here at least

to the fact that there is a national information infrastructure and that there is a super

highway out there and it isn't as scary as it might have been if there had been no project in

Blacksburg.

An additional area of influence by the Blacksburg Electronic Village has been with the
Montgomery County School District through an NSF grant that was awarded October 12, 1994.
Unfortunately, over the history of the Electronic Village project, the schools had not been
significantly involved until this grant was awarded. The schools had been talked to, worked with,
some planning had been done but not much collaboration had taken place. According to Butch
Morris, former Montgomery County Schools BEV liaison (Interview, 1/10/95):

| think if we’d start it all over again and did this differently, in the development of it, we

didn’t communicate, we ended up communicating a lot, but it was after everybody’s

sitting, thinking that everybody else is doing something without us (the schools) and that
we were doing stuff without them and we weren’t. We weren’t talking to each other and
finally we started talking to each other, but we had different agendas.

With the award of the planning grant and the donation of the T-1 lines, the schools
received the ability to get ethernet into classrooms and became seriously involved. Just the
ability of real time capability in the classroom to show what this system could do was a
tremendous advance. Certainly the schools are hopeful that this technology will be useful and
help with the curriculum issues, bring in more resources, and provide some distance education
possibilities but that has yet to be seen.

An additional consequence for the schools was that technology was declared as important
to the school district and appears as a $400,000 line item in the 1994-1995 district budget. There
had never been a line item for technology in the budget before (Arrington, Technology
Coordinator for Montgomery County Schools, interview 12/13/94). This was an important
change in the Montgomery County School system.

The town has also been directly influenced. As a result of this influence, the town
developed a three-year technology plan and that plan has been implemented. The town
government has put current information on a World Wide Web server and continues to add
information regularly for community users. In the next two to three years, individuals in the
community will be able to access areas to pay their taxes, get dog licenses, get city stickers for
their cars, and so forth. At the present time (4/97), these services are available but the interactive
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portion is not there. The information is available but a consumer can not yet pay fees for these
services on-line.

There certainly has been an effect on the town, said Bonnie Svrcek, assistant town
manager (Interview, 1/4/95), “It's changed the way we do business.” Since the server went up,
part of each department’s responsibilities has been to produce pertinent information that can be
accessed from the World Wide Web by community members. This has been a significant change
for the town. The town's commitment to this form of communication was demonstrated by
hiring BizNet Technologies to take care of their informational needs and to provide that
information to community users of BEV in a timely manner.

An additional impact of BEV has been the creation of a new community of people in
Blacksburg. Individuals are communicating through BEV news groups dealing with local issues;
there has even been a group of BEV users who met at Bogan’s restaurant to plan socials. These
groups of people would not have gotten together without having been Internet users. BEV has
created new socially organized groups, a virtual community, which would not have occurred
without BEV. An example of these new connections is demonstrated by a friend of mine, in
Blacksburg, who met somebody online, through a news group, and actually visited them when
they traveled to San Francisco. Heterick (interview 1/13/95) reinforces this example by saying,
“The Electronic Village shows enormous potential for creating connections and links between
community members and members in the country, and even internationally that did not exist
before.”

A further consequence effected by BEV, has been on Blacksburg area businesses and their
presence on the Internet. In a recent review (1/3/97) over 300 area businesses were listed in the
“Village Mall” and at least four businesses specialized in developing Internet electronic media.
Prior to BEV this presence, and these specialized businesses did not exist.

Problems

The most frequently identified problem areas for BEV have been money, staff, and
resources. Money was identified as being the most significant problem facing BEV at present
and in the future. Simply having the ability to develop new programs, employ new staff, and
provide resources has been very difficult. Atthe BEV bi-monthly meeting (September 1993)
Conhill that BEV’s biggest expense during the first year of implementation was development of
printed materials documenting installation procedures and publicity brochures.

Since resources and staff are costly, it has been the intent of the University to move these
responsibilities to the community and/or other businesses. This migration of services to another
provider and/or to the community has been a goal that was stated from the very beginning of the
project: although at that time, it was a background issue. The University’s position has been that
the BEV project is an experiment to see what it means to connect an entire community to the
Internet in cooperation with major partners Bell Atlantic and the town of Blacksburg. The
intention had never been for BEV to be a commercial service provider. The BEV project was
simply to see if a project like this was viable in a community.
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Consistent with this philosophy has been the move by the University to divest itself of
the modem pool servicing community users (non-Tech affiliated users). The original intent of the
University had been to get things up and running and to see if it would work. Ideally, spin-off
businesses such as administration of the community modem pool would migrate to commercial
providers or create new businesses similar to BizNet Technology.

Early on, credibility problems arose from the promises that were made during the press
conference held on January 11, 1993. Touted services were banking on line, ordering groceries,
getting a pizza, and writing your friends across the country. When people began connecting to
BEV, in the fall of 1993, most of these services were not available. E-mail certainly was available
and access to information sources around the country but banking and the other interactive
services were not available. In addition there was and still is the significant problem of using a
credit card or e-money on the Internet and having it secured so *“snoopers” cannot get your credit
card number. One town employee suggested that even though these were empty promises in the
beginning, it did cause them to move ahead and try to provide those services sooner than if they
hadn’t been promised in the first place. My observation was that it caused early frustration for
new users and impeded the growth of BEV (BEV Public Demonstration and Forum, CEC, Sept.,
1993).

An additional problem identified by a majority of interviewees and mentioned in several
documents has been the training and education issue relating to the use of the BEV software.
Early on, it was very difficulty to connect to BEV with the available BEV software.
Compounding this problem was as the pool of users wanting to connect increased, their average
computer literacy ability decreased, making it less likely they would successfully connect to
BEV. Thus, the issue of training and network education became important as well as having a
direct effect on achieving a critical mass of users. Prior to February, 1994, when the library
offered public access and training, connecting to BEV was essentially by trial and error. | believe
this kept the number of users low at the beginning of the project.

Mauer (BizNet Technologies) and several interviewees felt that training and network
education would come through the public schools. That, in addition to the public library, the
public schools, with the new T-1 lines, would teach students how to use the Internet. In turn,
these students would teach and/or put pressure on their parents to get computers at home.
Essentially, there would be a trickle-down effect from the schools to homes.

An alternative approach to training and another significant problem brought up by quite a
number of interviewees was the ease of use of the BEV software. For BEV to succeed in
Blacksburg the software has to be easy to use and easy to install. According to Roger Erhich
(Interview, 1/5/95), people who are not very computer literate are going to need turnkey
software. If it isn't turnkey, they are going to need training opportunities. The easier the
software is to use, the more likely it is to diffuse successfully. The original BEV software was
very difficult to use, difficult to configure and required relatively high-end equipment. With the
development of a Windows package and freely available Macintosh package, ease of use has
improved drastically but it still does not qualify as turnkey software. Moreover, BEV requires
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high-speed computer processing and relatively new equipment which may limit the number of
people in the community capable of connecting to BEV.

A key problem tied to early implementation, was user support. It was very difficult to
get any user support before the BEV office opened. The individual user had to “know someone”
to obtain any information. It was very difficult to get answers about the software or
configuration procedures. After the BEV office opened, there was a point of contact for users
and when the University decided to support the software many of the nagging support problems
were resolved. To date problems still exist, but there are now ways to deal with them.

Another concern, particularly of the town government and of the public library personnel
was the creation of a group of “haves” and “have-nots” (information, hardware, and software
disadvantaged) as far as availability and access to this technology. The library tried to prevent
this by providing public terminals and access to those terminals. Unfortunately, this certainly
was not as convenient as if a computer was in the home. A real fear existed that an electronic
class elite would be created if equal opportunity access was not provided.

Some of the town government people indicated that there was a problem in just reaching
the people in the community. The assumption had been that BEV was a widely known fact in
the community but this was not necessarily the case. Susan Huff, town liaison to BEV and
station manager of WTOB, (Interview, 12/29/94) mentioned that there were people that she runs
into even now (at the time of the interview) that have never heard of BEV. She explained BEV to
them and they say, “Well, where was 1.” It appeared that publicity had been difficult to get it
out.

A further problem identified in several documents, and by quite a few interviewees, was
keeping the price down. Connecting to and using BEV needs to be an affordably priced service.
It can't be just for people who want to surf continuously and can afford it. Affordability and
usability are critical to continued use and to increase the user base as well as influencing the issue
of the information disadvantaged.

Related to the issue of affordability was determining what people were willing to pay for
this service and which services they would want. According to Knapp (Manager of External
Affairs for Bell Atlantic, interview, 2/6/95), nowhere in this project was it said to be a free net.
At some point individuals will have to pay for these services. | see this as a difficulty since
access and services were inexpensive for so long. It is going to be difficult to implement a service
rate and to continue to make the user base grow. That is a problem that has to be faced as the
university divests itself of the modem pool and possibly other server maintenance operations.
Also it will be very interesting to see which services will be available, which ones the public will
actually pay for, and which ones they have to buy but do not want.

Summary
As evidenced in the previous section, BEV seems to have established itself as a viable

electronic entity both in the community and on the World Wide Web. The beginning of an idea
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that originated in the early 1980’s evolved, by the end of the first year of implementation
(October, 1994), into a sustainable electronic village project.

The preliminary goals of each partner appear to have been realized. Early tensions
created by the construction of the campus network were overcome and a working partnership
provided each member with experience, pertinent information, and an electronic presence.
Through the planning of this partnership (i.e., the feasibility study, press conferences, and the
formation of the BEV group), BEV became a reality officially on October 25, 1993.

In addition to reaching some of the partnership goals, the demand for high quality off-
campus electronic services was starting to be met. With the continued development of better
software, the involvement of the public library for training, and the developing potential for
businesses the demand continued to increased. When user support services were provided,
another barrier for users was reduced ease of access.

At the conclusion of the first year of implementation (October, 1994), BEV appeared to
be on its” way. The grant for school T1 lines was in place, an agreement with Busch
Entertainment provided educational materials and development possibilities, and positive press
produced national interest. At this juncture, BEV appears to be a success.
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CHAPTER 5
Conclusion
The evidence observed through interviews, observations and documents suggest that the
development of BEV closely follows Roger’s (1983) models of the innovation-development
process and the innovation-decision process. Furthermore, it also seems that BEV aligns with
the observations on innovations made by Schroeder, Van de Ven, Scudder, and Polley (1989).
The following section relates the development and implementation of BEV to these models,
offers some additional observations, and an epilogue which updates the current status of BEV.
The following figure provides and advanced organizer for comparing BEV to these models.

Rogers Needs/ Research | Develop- | Commer- [ Diffusion/ | Consequen-
Innovation Model Problem ment cialization | Adoption ces

BEV compliance Yes Yes Yes Yes Yes Yes
with model

Schroeder and Observa- | Observa- | Observa- Observa- | Observa- | Observa-
colleagues, tion 1 tion 2 tion 3 tion 4 tion 5 tion 6
observations on

innovations

BEV compliance Yes Yes Yes No Yes No
with

observations

Figure 3. Conclusion Matrix (Observations, page 18 & 19)

Discussion

Connections with the Literature

After reviewing all the data sources | had the distinct impression that the partnership of
Bell Atlantic, the Town of Blacksburg and Virginia Tech, with the resultant BEV project, was a
political solution to a difficult situation. As mentioned in the narrative, a critical event was
Virginia Tech building its own network on campus. Prior to the campus network Bell Atlantic
had operated all communications on campus. Consequently, Virginia Tech eliminated a fairly
significant cash flow for Bell Atlantic when it built and operated its own campus network. The
campus network impacted the town as well through the loss of utility taxes Bell Atlantic had
been paying. My observation is that as a result of this, serious friction was created between the
Town and Bell Atlantic with Virginia Tech.

When pressure developed for provision of computer mediated communications services
off campus, BEV gained impetus on campus, fueled by the desire of faculty, students, and some
towns people to be able to get quality service. Virginia Tech was forced to reconsider its
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position. A political problem had been created because of the difficulties that occurred during
network construction. The main problem for Virginia Tech was prohibition, by state law, from
providing services beyond the physical confines of the campus. The problem for Bell Atlantic
and the Town was inclusion and a piece of the market. The resulting partnership eased these
tensions and was a beneficial political solution for all.

Three reasons drove the partnership. First, Virginia Tech was very sensitive to the fact
that it really wasn’t in the business of providing an essentially public utility to off campus users,
however, Bell Atlantic could. Second, Bell Atlantic was able to get back into the local market.
Since the breakup of the Bell System into baby Bells, Bell Atlantic was very sensitive to
regulatory issues which could be avoided by being involved in an experiment with Virginia Tech.
Finally, the Town provided community credibility to the whole project. It was a very
advantageous solution for all concerned, resolving previous difficulties and providing an
opportunity for the partners to advance their own agendas within the local context. While these
agendas were different for each partner, BEV enabled them to advance them in their areas of
interest. It was a win-win situation for all concerned.

These events directly relate to Rogers (1983) model of the innovation-development
process. Essentially, the partnership was a convergence of forces necessary to initiate the
innovation (BEV), which was the needs/problem stage according to Rogers or the first
observation, to initiate novel action, by Schroeder and colleagues (1989). If this partnership had
not occurred BEV would not have been developed.

Adopters were also involved at this point since the campus network system had been in
existence prior to the formation of the partnership. These early adopters had knowledge of the
innovation, had used some of the services on campus, and wanted them offered off campus. For
this group the first three stages of Rogers’ (1983) innovation-decision process, (i.e., knowledge,
persuasion, and decision) had occurred. These adopters wanted implementation of similar
services in town. Later adopters would progress through these stages as they gained knowledge
of the innovation.

The next phase, marked by several press conferences, coincides with Rogers’ (1983)
research and development stages. Once agreement to form a loose partnership occurred, the
partners initiated a feasibility study (research) deciding if the project could be done and if they
wanted to do it. The subsequent press conference announcing the BEV project and a formal
partnership, in January of 1993, ended the research stage and began the development stage.

This development stage included installation of the digital switch by Bell Atlantic,
software development, and beta testing of the BEV software package. The time frame for this
development was January, 1993 to October, 1994. Focus group interviews of beta testers, part
of a study of local users (Patterson, Kavanaugh & Bishop, 1994), provided feedback for software
developers and an idea of what services were being used prior to implementation.

This time period included the access discussions. How were users going to access the
project? The debate was centered around modem access, integrated systems digital network
(ISDN), and ethernet. While the question was settled with the cheapest solution for the most
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users (i.e. modem) this debate is an example of observation 2, by Schroeder and colleagues
(1989). They suggest innovations take several developmental paths, and it is impossible to know
which might be successful. In this case, the modem became the initial primary means for access,
but as prices decrease and the availability of the other methods increases, the modem may be
displaced.

Another parallel that exists between Schroeder and colleagues (1989) observations and
BEV. During software development there were numerous problems to solve, not the least of
which was direct Internet access. Direct Internet access using SLIP was very new and the
amount of computer expertise necessary to configure the software was very high. Reducing this
level of expertise was a challenge and, early on, kept the number of users low. When BEV was
formally organized from an ad hoc group in July of 1993, the primary charge was to produce
literature to facilitate software configuration.

This time period could also be considered as Rogers’ (1983) commercialization stage. The
beta test was a pre-market test of the software and the system. As a result of this test changes
were made to improve the software preceding the official release of BEVNETPC version 1.0. In
addition, the BEV office open in September of 1993 to establish an official presence and to aid
early diffusion to early adopters. This was essentially a pre-opening, prior to the official
opening of BEV October 10, 1993 which marked the diffusion and adoption stage (Rogers, 1983).

The “grand opening” made BEV available to everyone in the community. The BEV office
was the official point of contact where community and faculty could sign-up and receive the
necessary information to connect to BEV. Basically, the office was the diffusion point and
adopters came to try out the innovation. A secondary diffusion point was the developed at the
Blacksburg Library in February, 1994. Adopters could go to the Library and fill in the necessary
forms which were then delivered to the BEV office once or twice a week by Brad Nash.

The Blacksburg Library became an essential resource for BEV adopters. The library was
the place an adopter/user could pass through all the stages in Rogers innovation-decision process.
Classes were offered for the knowledge stage, in-depth information was available for the
persuasion stage. Computers connected to BEV were available for trials in aiding the decision
process and also available for implementation of personal accounts and further experimentation.
Additionally classes were offered in using the BEV and how to configure the software at home
reinforcing the confirmation stage. The library proved to be an extremely valuable resource for
the diffusion of BEV and for the adoption process.

An additional boost for the confirmation stage came in the fall of 1994 when an official
help line was established by Computing Network Services. Students were hired to monitor these
lines and soon became quite knowledgeable in fielding a wide variety of help questions. This
support service was critical for establishing and maintaining the user base (adopters). User
support helped to prevent discontinuance by new users and resolved difficulties for earlier
user/adopters.

In terms of adoption, a critical mass of users has been reached by BEV. Reaching critical
mass can be defined as the point where individuals feel it is absolutely necessary to have the
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services to conduct their daily lives and business. The case of the telephone serves as an
illustrative example. An easy way to describe it would be if there were 400 people in a town and
only 10 people were using a telephone to communicate, the other 390 wouldn't feel much need
for a telephone. If the reverse were true and there were 390 people using the telephone, the 10
people without would feel a lot of pressure to have a telephone to be able to communicate. This
idea of critical mass, for BEV, was when people felt it was necessary to have BEV services to be
able to function efficiently on local, national and international levels. Having reached a critical
mass of user/adopters indicates that this project is now most likely self sustaining. According to
Rogers (1993), this would constitute placing the current adopters, on the continuum of adopter
categories (innovators, early adopters, early majority, late majority, laggards), as the latter part of
early majority.

Consequences of this innovation are still occurring since this is an on-going project.
Several consequences that have been observed to this point are: the formation of a new social
group of BEV users, the towns’ commitment to provide up-to-date information on the web with
the intent to provide interactive services, several spin-off business that deal only with
commercial web page development, and the presence of over 300 businesses advertising via BEV.
Additional Observations

Addition observations follow that were taken from all data sources. Theses additional
observations were not identified by a majority of interviewees but based on my experience and
analysis of the other data sources were important to the development and implementation of the
BEV project.

When reviewing the data sources, no source indicated the importance of the modem-pool
beta test. Although I interviewed users that were involved as beta testers or had been involved
with of the beta test, no one identified it as a critical event. Having been involved as a beta tester,
| see this as a very critical event. If the high-speed modem-pool had not operated effectively,
with the new digital switch, there would have been no dial-up service, no way to test software
and therefore no access from off campus.

Another observation is, since it seems community support has grown primarily from
Tech affiliated users, this group has sent a message to the schools that technology is important.
This is based on the number of people from Tech that have gotten involved, in some form or
other, with the local schools. Hands-on examples are the network wiring of Margaret Beeks
Elementary School by volunteers from Tech, volunteer training of Gilbert Linkous Elementary
School staff in the use of CMC, and other faculty members such as Roger Ehrich and Bob
Stephens who have worked with the school districts. These individuals have worked to facilitate
computer-mediated communication (CMC) in local schools. It appears the support from Tech
individuals and other community members has given a clear message to the schools that this kind
of technology is important and that it needs to be included in the schools.

The schools have actually reacted well to this influence by providing money earmarked
for technology in the next annual budget (Larry Arrington, interview 12/13/94). 1 think it is also
evidenced by the fact that the local Superintendent’s original vision was to have some form of
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real-time video to provide instruction and has now abandoned this idea in favor of CMC which is
less expensive and uses less band width.

The planners had hoped, when developing the vision for BEV, to create a replicable model
for electronic villages. | believe this has occurred in this community. As far as this model is
concerned, it seems that a utility provider is absolutely necessary, whether it is a cable company,
a phone company, an electric utility. The utility provider must be coupled with the expertise to
provide the computer technology (as it is here at the university) plus persons or groups with
desirable information (the community and the university). The components of the model are a
provider, CMC expertise, and desirable information. These elements seem to be basic to the
function of an electronic village and could be replicated anywhere as long as all three are present.
Blacksburg has three separate partners which represent each element but it is conceivable that
these elements could exist in one or two sources.

Another observation discovered from conversations with Bell Atlantic officials, from the
Bell Atlantic feasibility study, and from what | have observed was Bell Atlantic did not originally
approve of the BEV project. The project was slated to be funded by Bell Atlantic for $5 million
dollars but it was rejected. A scaled down version was submitted later for $2 million dollars and
it was not formally approved or disapproved. The budget of $2 million for the project was never
approved or disapproved, but it was allowed to progress. Interestingly enough only $700,000
dollars were spent on the project and not the $2 million budgeted. The statement was just “to do
what you think is best” from the Bell Atlantic review board to Bob Morris (Bob Morris,
interview 2/28/95). This occurred, | believe, because Wiencko, who had been the liaison from
Virginia Tech to Bell Atlantic was not appointed the director of the Blacksburg Electronic Village
in July of 1993. It seemed Bell Atlantic was very concerned about the future of the project
without a known factor in control. Consequently, the remaining money was held back until, in
their opinion, the new personnel stabilized. It appears that any fears that existed have been
resolved and full support is now maintained (Bob Morris, interview 2/28/95).

Finally, I wish to point out that the hardware and software problems, for the present,
have been resolved but as new technology is installed and new software issued, problems will
arise. According to Blythe (Interview, 1/20/95), the technology has not been the problem. The
real problems that need to be addressed in BEV are political, psychological, and philosophical in
nature. It is the mix of individuals and institutions that is the biggest barrier to the success and
the continued growth of the Blacksburg Electronic Village.

Epilogue
This epilogue provides a review of events that have taken place with BEV since data

collection for this study ended March 1, 1995. The sources for this information are BEV
Newsletters (electronic) from January, 1995 to April, 1997, BEV homepages, telephone
interviews with Cohill (6/19/97) and Secrist (6/23/97), and observations taken before | left
Virginia in August, 1995.
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A positive change occurred when BEV moved to the Virginia Museum of Natural
History, 428 North Main, in downtown Blacksburg January 18, 1995. Access for the general
public was greatly increased since BEV’s previous location in the Andrews Information Systems
Building was very remote. Personnel at the BEV office reported a increase in community user
registration in the months following the move (BEV Newsletters, February, March and April,
1995). According to Cohill (Interview, 6/17/95), “The increase in foot traffic at the new BEV
office was very high until modem pool accounts where no longer issued to users in March of
1996.”

Software continues to be updated and upgraded. According to the BEV Newsletters of
February and March 1995, version 2.2 of BEVnet windows, DOS 1.2a, and Mac 1.3 were made
available at the BEV office. These versions are fully supported and offer Netscape in for those
affiliated with Virginia Tech.

An issue that continues to be addressed in the past two years is Internet training.
Internet training continues to be offer by the Montgomery-Floyd Regional Libraries. While
training first began in Blacksburg (February, 1993), all library branches now offer free courses to
the public on use of the Internet (BEV Newsletter, April, 1997). In addition, classes were
available at the Auburn Community Internet Training and Resource Center April, 1996 through
July, 1996, and BEV offered a variety of quick courses to sharpen user Internet skills in March
1997 (BEV Newsletters, February 1997). According to Secrist (Interview, 6/23/97), “The
schools have been aggressive in the area of integration of the internet into the curriculum and have
made their computer labs available to the public.”

Modem access to the Internet has changed in the past several years. The service offered
by Virginia Tech is now being provided by private businesses. Privately provided access was
offered in November, 1995 at 28.8 by NRVnet in the Blacksburg area November, 1996. Services
were provided by Citizens Telephone Coop for Floyd, Radford and the New River Valley (BEV
Newsletters, November, 1995). NRVnet eventually merged with U. S. Internet in November,
1996. Even Bell Atlantic entered the market in August, 1996 with a public offering of ISDN
services (http://www.bell-atl.com/isdn/consumer).

Changes in modem access initiated a rumor that BEV was being disbanded. This was and
is not the case. Several issues of the BEV Newsletter dealt with reassuring users that BEV was
not going away but only modem access was changing. Cohill stated in the BEV Newsletter,
December, 1995:

There are persistent rumors that the BEV has been or will be sold, given away, or shut

down soon. Nothing is farther from the truth, and if you hear people repeating these

stories please take a moment to correct them. ... The Blacksburg Electronic Village office
in the Virginia Museum of Natural History on Main Street will remain open, and as most
folks begin to purchase their Internet access from one of the private companies, we will
focus more on community education (more on classes on how to use the Internet), better
documentation, and enhanced services.
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Support services continue to improve and users are now queued for help services on a
first-come, first-served basis (BEV Newsletter, December, 1995). The process begins with a call
to a receptionist who electronically forwards your short description of the problem to a group of
technical consultants. Optimally, the consultants diagnose the problem and call you back with 5
to 20 minutes depending on the demand at the time.

Internet businesses continue to evolve as BEVS’ user base increases. Currently there are
18 Computer Consulting and Training Services listed under Computer and Information Services
in the Village Mall (http://www.bev.net/mall/index.html#Computers, May 11, 1997). These
services were not in existence prior to BEVs inception. While these services are not endorsed or
screened by BEV, their existence is identified to provide services for those who need them.

Public schools have become more involved with the Internet and BEV in the past two
years. Examples are: Fifth-Graders created and maintain web pages in Christiansburg (BEV
Newsletter, January, 1996), Christiansburg High School’s Art Department published their
students art on the web (BEV Newsletter, February, 1996), Montgomery County Public Schools
went on-line (http://www.bev.net/education/schools), and the Blacksburg Middle School has its
own homepage (http://www.bev.net/education/schools/bms/) (BEV Newsletter, February, 1997).
In addition to these activities a National Science Foundation grant for $151,000 was awarded to
BEV and the Department of Teaching and Learning, College of Human Resources and Education
titled “The Impact of Networking on K-12 Education Reform” (BEV Newsletter, November,
1996). “The purpose of the grant is to evaluate the impact of Internet resources in combination
with different teaching strategies on student performance, including motivation”.

In August, 1996, desktop videoconferencing over the Internet was tested between the
BEV office and the Andrews Information Systems Building on the Virginia Tech campus (BEV
Newsletter, August, 1996). The videoconferencing system allowed the two locations to see and
hear each other and provided a shared space where participants could co-edit documents and
demonstrate software. The equipment necessary for videoconferencing is a computer with
enough memory (RAM), a video camera, a microphone, videoconferencing software, and a high-
speed connection (dialup is not adequate). While the connection speed and costs has inhibited
some users this capability is something to watch for, in the future, as the industry develops.

Recently, Town Chats have been featured on BEV. Chats with the Town Manager took
place the third Tuesday of the month beginning in January, 1997 and continuing in February and
March (BEV Newsletter, December, 1996). “This “civic networking’ project is intended to
further demonstrate the Town’s commitment to ‘An open accessible government, where citizen
involvement, collectively and individually, is vital.”” According to Secrist (Interview, 6/23/97),
“These Town Chats have been a significant development for local government.” In addition to
the Town Chats, the Town implemented the “24 Hour Local Government.” This is a
commitment by the Town to respond to e-mail within 24 hours. Most e-mail requests are for
information but occasionally compliments or complaints are received. Departments receiving e-
mail include Planning and Engineering, the Town Manager, the Police, Public Works and WTOB-
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Channel 2. “The Town is very pleased to be a part of the information age and to be able to
provide this additional communication tool to its citizens.”

In conclusion, it appears that the three partners involved have done a fairly good job of
advancing BEV and their individual areas of interest. The Town has become nationally
recognized and provides accurate and up to date information for the community, Virginia Tech
has been able to experiment with CMC use and applications as well as provide off campus
services, and Bell Atlantic has created a test market for services and CMC delivery systems. A
final note on BEV, try the electronic village for yourself, universal resource locator (URL),
http://www.bev.net and for access to the BEV HistoryBase, http://ccrdl.cc.vt.edu/bevhist/.
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