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ABSTRACT 

The Internet increasingly influences how we communicate with one another, 

conduct business, and educate our children. Our ability to connect to the Internet 

therefore becomes an integral part of our participating in and contributing to society. In 

this paper 1 examine equitable access to the telecommunications infrastructure that 

increasingly is used to transfer information aroimd the country and the world. I focus my 

discussion on statewide networks and advanced Internet connectivity for publicly funded 

institutions of higher education. Using an informational questionnaire of all fifty United 

States and case studies of Mississippi and Washington, I investigate the role of state 

government in developing statewide networks that equitably serve public education. 

My findings indicate that more than any other source state government plays a 

critical role in financing the creation of statewide networks. They also show that the 

involvement of state government promotes equitable access to advanced networking but 

typically addresses this issue in terms of geographic location or socioeconomic status, 

rather than race. My research confirms that the more formalized the government's 

administrative structure for managing information technology, the more likely it is to 

fund the establishment of a statewide network. I also find that the presence of high 

technology corporations positively influences the development of a statewide network not 

so much because of the active involvement of industry but because the state government 

will act more entrepreneurially in constructing telecommunications infi^tructure to 

promote industrial investment and economic growth. 
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CHAPTER I 

INTRODUCTION 

Statement of the Problem 

Equity of access to information is a fundamental right of the citizens of this 

nation. The First Amendment of the Bill of Rights recognizes it as a core value of a 

democracy; by protecting the freedom of speech it inherently protects the right to receive 

the constitutionally protected expressions of others. Unfortunately, equitable access is an 

ideal that is rarely achieved. 

In this paper I examine equitable access to the telecommunications infrastructure 

that increasingly is used to transfer information around the country and the world. 1 focus 

my discussion on advanced Internet connectivity to publicly frmded institutions of higher 

education. Economic development is commonly recognized as being dependent upon 

public education for research and workforce training. In today's technological society it 

also relies upon telecommunications infrastructure for electronic commiuiication and the 

exchange of information. 

I elaborate on the relationships among higher education, economic development 

and telecommimications networks. Essential to this investigation is a consideration of the 

environment of federal and state governments and their roles in policy and flmding 

decisions that impact equitable access. Within the context of government oversight and 

finance, priorities such as equitable access, economic development and higher education 

may compete with one another at the same time as they use one another as justification 

for higher funding. For example, advocates of public higher education have learned to 
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highlight its bond with the state's economic development in order to lobby for increased 

funding. Economic development proponents understand that quality higher education is 

valuable when attempting to attract business investment because of its role in creating not 

only a skilled workforce, but also research and innovation. Tensions abound in this 

complex web of relationships. 

Considerable research has been conducted regarding federal and state support of 

higher education, technology and economic development. Recent work investigates the 

contributions of the federal government to Intemet connectivity in academe. However a 

significant gap exists in the analysis of the role of state government in developing 

statewide networks that support higher education, particularly as these networks relate to 

equitable access to information technology and resources. This is problematic because 

the United States has a decentralized system of higher education with each state having 

different policies and funding patterns. States are responsible for public colleges and 

universities, institutions that traditionally have educated the majority of poor and 

underserved segments of our population. 

Just as education is acknowledged as a public good, I believe that 

telecommunications infi-astructure should be. Corporate interests may disagree with this 

perspective because they view telecommunications networks for their value in generating 

revenue. How do state governments judge this infrastructure, as a public or private good? 

If our societ>' values equitable access to technology and information then we need to 

explore what state policies and practices best promote it. Is it in the best interests of state 

governments to accept responsibility for developing the underlying electronic networks to 
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connect public colleges and universities, as well as other educational institutions, to one 

another? My research explores successful strategies that states have utilized to put this 

infrastructure in place and investigates the value they have placed upon equity of access. 

This paper begins with some background information that contributes to an 

understanding of the above issues. Then I include sections on equity of access, 

telecommunications and economic development, and higher education. Throughout each 

of these sections I discuss the roles played by federal and state governments. 

Background 

The current age has been described as a "post-industrial society" (Bell, 1973) and 

"knowledge society" (De Geus, 1997). It is an age when computer technology and the 

information it manipulates and generates have assumed tremendous importance far 

beyond the world of science. Computers and the networks that connect them have had an 

astounding impact both socially and economically. Peter Drucker writes: 

In this society, knowledge is the primary resource for individuals and for the 
economy overall. Land, labor, and capital ~ the economist's traditional factors of 
production ~ do not disappear, but they become secondary. They can be obtained, 
and obtained easily, provided there is specialized knowledge (Drucker, 1995, p. 
76). 

Innovation and intellectual capital drive the economy and products can be transported 

electronically just as manufactured goods travel by railroads, highways or air. 

Geographic boundaries can be transcended when digitized information is sent instantly 

over computer networks allowing the knowledge society to become global. 

The Internet is a vast web of telecommunications networks reaching across the 

United States and around the world. It connects educational, govenunental, commercial. 
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and non-profit organizational computers in a powerful system intended to facilitate 

information access and exchange. The Internet can be viewed as two separate but related 

entities. The commodity or commercial Internet is the more pervasive of these two 

entities and offers services for the greatest common denominator of our country's 

population. 

The second entity, the high performance Internet, is the subject of this paper. A 

few years ago elite research universities foimd that their ability to conduct research over 

the Internet was compromised by the exponential increase in traffic. The National 

Science Foundation developed the very high speed Backbone Network Service (vBNS) to 

begin to address the congestion. At roughly the same time, one himdred and forty elite 

research institutions formed a consortium called the University Corporation for Advanced 

Internet Development (UCAID). Among its activities are the Internet! project, a high

speed fiber optic network, and the promotion of advanced technology for teaching and 

research (http://www.ucaid.edu). 

Internet! members have identified three challenges, the third of which is "to 

rapidly transfer new network services and applications to all levels of educational use and 

to the broader Internet community" (About Internet!, 1999). The high performance 

network operates at significantly higher speeds and bandwidth than the commodity 

Intemet and Internet! member institutions are beginning to concentrate on issues such as 

quality of service, so that video, for example, will not be transmitted in a jittery, disrupted 

fashion. 

http://www.ucaid.edu
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Speed and bandwidth of telecommunications links have a direct impact on the 

ability of colleges and universities to fully utilize Internet resources for instruction and 

research. Differences in Internet connectivity apply to institutions of higher education 

with less elite schools serving less privileged students having limited access. Faculty's 

ability to conduct collaborative research with colleagues at other institutions or sites is 

directly related to the level of Internet access on campus. The Cooperative Extension 

Service at the University of Georgia has set up digital imaging workstations at ninety-

four county offices to diagnose agricultural pest problems (www.educause.edu). This 

type of expensive, sophisticated workstation is unavailable at many institutions that train 

students of agriculture, thereby hindering students' development of skills that may be 

important in their future employment. The content of course material and the way in 

which it is delivered in the classroom also may be affected. For these reasons the manner 

in which our national telecommunications infiastructure is being constructed and 

distributed has implications regarding who is served or not served and whether or not 

social inequities are perpetuated or even exacerbated. 

Equity of Access 

Equity of access may be viewed by some as an unattainable ideal. In a society 

such as the United States that is based on democratic principles the rhetoric of equity is 

popularly espoused. However, in the stmggle between idealism and pragmatism all too 

often speech is not reinforced by action and business and economic priorities preempt 

concerns about equity. In this paper, I address equity of access issues in relation to the 

advanced networking infrastructure that constitutes the Internet. I focus on the world of 

http://www.educause.edu
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public institutions of higher education in the United States and the ways in which state 

governments interact with higher education and industry within their boundaries to 

establish the underlying infrastructure that makes the Internet and high performance 

applications accessible to their citizens. The development of these networks requires the 

allocation of vast resources so I examine how the state governments rationalize the 

expense. I examine the language and actions they use to see if the cost is justified using 

value-oriented terms of equitable access or instead using the corporate rhetoric of 

efficiency and economic benefit. 

Access can be viewed, literally or metaphorically, as doors, ramps, streets and 

highways to, in this case, the world of knowledge. When we consider access to the 

"information superhighway", a popular term for the Internet, we must do so in terms of 

telecommunications infi-astructure in all its complexity. The physical channels of access 

typically are constructed before written policies are put into place. It is during the 

apparently neutral building of this technical entity that the initial groundwork is set in 

place to favor certain parties (Mansell, 1993). If all are to be treated equitably, then those 

in power must make a conscious effort to construct an infi^tnicture that, all other factors 

being equal, can be accessed by anyone. Viewing telecommunications initiatives through 

a political economy lens, 1 recognize that working against efforts to create an equitable 

network are forces that gain more power and money in the more monopolistic 

environment that favors competitive advantage. 

Access is not a dichotomous variable that is either achieved or not achieved. It is 

more accurately viewed as a spectrum of varying gradations, at one end being dial-up 
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access over an analog line and at the other a dedicated, extremely high bandwidth 

connection. I examine equity of access issues not in the hope that there should be 

absolute parity between research universities and community colleges, for example, but 

out of a belief that less privileged institutions have equal rights to basic electronic 

capabilities such as voice, video and data via campus telecommunications networks. To 

continue with the analogy of the information superhighway, all institutions of higher 

education should have an on-ramp to the same highway. Once on the road, some 

vehicles may travel faster or with more style than others but they all should be able to 

travel to the same places. 

Even in a highly developed country such as the United States, Internet access 

varies from state to state and from one educational institution to another. Data from the 

U.S. Census Bureau confirms that disparities between races and socioeconomic classes 

regarding access to computers and the Internet have increased (Tailing through the Net II. 

1998). 

The recognition of computer technology and telecommunications infr^tructure as 

strategic resources has increased on college and university campuses, as well as society in 

general. It has been accompanied by a concern that this technology might be distributed 

in such a way that existing disparities between social and economic classes would be 

exacerbated by individual and institutional differences in technological sophistication. In 

a knowledge society, this would result in those without access to technology being 

deprived of the information it delivers and, by extrapolation, the economic benefits it 

offers. My research examines equitable access strictly in terms of telecommunications 
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connectivity and does not consider desktop or end-user computer hardware and software. 

These, too, are critical aspects of access and merit greater coverage than a study of 

telecommunications inftastructure can provide. 

Unfortunately, the vast majority of the country's colleges and universities have 

low-level connections to the Internet and cannot fully utilize standard software, let alone 

imagine making use of sophisticated Interaet2 applications. At a recent conference of 

rural universities, sponsored by the National Science Foundation's Experimental Program 

to Stimulate Competitive Research (EPSCoR), administrators spoke of fears that a new 

class was appearing of "have-not" universities with limited or no access to the Internet 

(Kieman, 1998). Although equitable access is a goal that almost everyone would agree 

is admirable it can only be achieved at significant expense. The reality of a limited pool 

of resources creates tension among equitable access and other competing goals, e.g. 

economic development. 

The role of state government is critical in helping less elite institutions of higher 

education access and utilize the Intemet. Publicly funded colleges and universities serve 

the greatest number of our country's student population, including the most diverse and 

underserved segments of society in terms of race, ethnicity, gender and class. If the 

United States is to provide a workforce to operate the engines of capitalism, it must 

provide a quality education to the students at these public institutions and do so in 

technologically competitive facilities. 
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Telecommunications. Economic Development and Higher Education 

In this section, I address telecommunications infrastructure initiatives in the same 

way that one might consider a purchase. First, I examine cost, then value, and finally, 

available or potential funds. I present this information in relation to publicly fimded 

higher education in the United States. 

For a college or imiversity the cost of providing advanced Internet connectivity is 

in the millions, including the hardware, software and cabling that comprise the campus 

telecommunications infrastructure. An additional expense is the cost associated with 

connecting to the nearest Internet point of presence (POP) or network access point. 

There are a limited number of points of presence in the United States and a minority in 

the westem half of the country. Rural institutions incur markedly higher charges than 

their peers because of the need to traverse much greater distances in order to reach their 

network access points (Kieman, 1998). The task of upgrading telecommunications 

infrastructure is huge and far beyond the capacity of most publicly fimded institutions, 

especially those located in high cost, that is rural or inner city, areas. 

The state of Washington has one of the most comprehensive efforts to wire 

schools. Since 1996 the Washington State Legislature has appropriated $62.3 million to 

establish the K-20 Network which connects schools serving students and teachers from 

kindergarten to university (K20 Home Page, http://www.wa.gov/K20). On a national 

scale, the federal government estimates that it spends approximately one to two billion 

dollars a year for the National Information Infi^tructure as compared with private 

industry's annual investment of more than fifty billion dollars (National Information 

http://www.wa.gov/K20
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Infrastructure: Agenda for Action. 1993). The federal government and corporate 

America are willing to make such significant investments because they believe 

technology is critical to maintaining economic competitiveness with other countries. The 

value they place on telecommunications infrastructure is very high. 

Certainly, with their ever-increasing omnipresence, computers, electronic 

information, and their underlying infrastructure have become more valuable to a wider 

group of stakeholders. Allan Bromley, science adviser to President Bush, called the 

Internet and the telecommunications infrastructure that is its foundation "the single most 

cost-effective step America could take to become more competitive in the world 

economy" (cited in Gore, 1991, p.21). In a press release from the Clinton White House, 

the administration states that: "International competitiveness depends less and less on 

traditional factors such as access to natural resources and cheap labor. Instead, the new 

growth industries are knowledge based" (Technology for America's Economic Growth. 

1993). 

State governments too are beginning to recognize that the quality of their 

telecommunications infrastructures impacts their ability to compete globally as 

significantly as their physical transportation systems. They also are realizing that 

upgrading them will require vast sums of money (Arizona: The State of 

Telecommunications for the 21st Centurv. 1993). Read and Youtie found in 1996, that 

almost half of the states in this country were pursuing the establishment of "broadband 

telecommunications networks as an economic development strategy to attract and retain 

firms" (Read and Youtie, 1996, p. 6). 
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In 1994 the governor established the North Carolina Alliance for Competitive 

Technologies at the request of the Economic Development Board for North Carolina. The 

rationale was that the state government believes that "the states that make the best 

investment in technology are going to be those that prosper in the 21st century" (North 

Carolina Alliance for Competitive Technologies, p. 1). 

The Ohio Board of Regents claims that in order to compete in the next century it 

must have "a state-wide economic community that acts aggressively and strategically in 

the global marketplace, that uses the world-wide communications infrastructure to 

acquire and disseminate knowledge, that forms collaborative partnerships and alliances to 

address critical problems and opportunities" (Ohio Board of Regents, p. 15). These are 

two examples of the seriousness with which states are addressing issues related to 

telecommunications. The rhetoric used by the Ohio Board of Regents also illustrates how 

higher education utilizes economic development argiunents to support its own priorities 

and budget requests. 

Society, whether in the form of elected officials or voters, defines the level of 

resources allocated to public state universities and in so doing influences institutional 

policies and priorities (Bowen, 1993; Berdahl and McCormell, 1994; Frost, Heam and 

Marine, 1997). One of the primary, but not sole, rationales for supporting public higher 

education within a state is that it will promote economic development through the 

training of the workforce. 

Another is that academic research conducted by public research universities, 

particularly research related to high technology, often is central to state economic 
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development plans and policies (Eisinger, 1988; Millett, 1984). Research and innovation 

that come out of the university environment are seen as commercial products that are key 

factors in the success of new and existing businesses (Dill, 1995). These societal 

concerns regarding economic development have traditionally promoted closer ties 

between public universities and industry (Kerr, 1994a). 

Technological innovations, and the universities and corporations that produce 

them are by nature, typically ahead of public opinion. Although most state legislatures 

admit the importance of innovation and research in economic development that does not 

necessarily mean that they fully comprehend the critical nature of telecommunications 

infrastructure to a high technology economy or that they recognize a connection with 

higher education. Typically, research universities, believing in the importance of 

infrastructure capability, have had to dedicate part of their general fimds to 

telecommunications. But how is telecommunications infrastructure being funded beyond 

institutional initiatives? 

Vice President Albert Gore has done more than any elected official in the United 

States to promote investment in what he calls the "information superhighway" (Gore, 

1994). He uses the rhetoric of national competitiveness when he speaks of 

telecommunications infi^tmcture to heighten the public's appreciation of the importance 

of this issue (Gore, 1991, 1993). Still, it has been easier for elected officials to justify tax 

breaks for a limited number of corporations than to convince their colleagues and their 

constituencies of the merits of spending funds for networking initiatives. It is not 

surprising then that the federal government relies on private industry to fxmd most of the 
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national infrastructure, using those tax breaks as incentives (National Information 

Infrastructure: Agenda for Action. 1993; Technology for America's Economic Growth. 

1993). 

The federal government traditionally has supported cooperation between 

universities and industry as a vehicle for promoting economic development and 

competitiveness (Etzkowitz, 1989; Feller and Roessner, 1995) and is now doing so for 

advanced networking initiatives. Federal agencies, primarily the National Science 

Foundation and the Department of Commerce, offer grants to assist institutions of higher 

education in establishing or upgrading telecommunications infrastructure. Some of these 

grants are targeted at underserved parts of the population living in rural areas or inner 

cities, populations which might be viewed as less productive segments of a capitalistic 

society. 

The Clinton administration advocates private investment and public-private 

partnerships as the only realistic way of achieving the national telecommunications 

infrastructure it considers "critical for economic expansion" (National Information 

Infrastructure: Agenda for Action. 1993; Technology for America's Economic Growth. 

1993). Therefore, applicants for the above grants, which range from tens of thousands to 

one or two million dollars, typically must demonstrate the existence of matching funds 

and the cooperation of other institutions or corporations. Some proposals consist of more 

involved strategic alliances between universities and industry partners. 

At the state level, government investment in higher education and the technology 

it uses varies greatly, influenced by local economic, political and social circumstances. 
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Some states allocate monies to a general fund; others use bonds, taxes or lotteries (State 

Funding for Higher Education Technology. 1997). There is also variation because 

changing expectations of what higher education institutions should be have resulted in the 

destabilization of state funding. At the same time that there is a trend to view higher 

education as a private benefit rather than as a public good (Slaughter and Leslie, 1997; 

Hossler et al., 1997), there is also the expectation that public universities will fulfill the 

public service aspect of their missions (Feller, 1986). Public financing of higher 

education is moving from discretionary block funds to targeted grants favoring 

disciplines seen as close to the market that will help stimulate the economy (Slaughter 

and Leslie, 1997; Slaughter, 1997). A political economy perspective is useftil in 

understanding the contravening forces at work in the state's funding of higher education 

networking initiatives because it recognizes the underlying tensions and competitiveness 

inherent in the process. 

State governments traditionally have been the major source of fimding for public 

colleges and universities and therefore have controlled the fulfillment of institutional 

missions of teaching, research and service (Berdahl, 1971; Hossler et al., 1997). 

Resource dependency theory asserts that because of its funding authority the state has the 

capacity to exercise considerable control over higher education, even beyond that 

necessary to assure accountability (Pfeffer and Salancik, 1978). However, expectations 

and funding patterns change according to the political environment. Berdahl and Gove, 

two esteemed scholars in the area of higher education policy confirm that academic 

policies at public institutions are driven by the concerns of governors and legislators 
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(1982). These elected officials often reflect the viewpoints of corporations in their state 

and of large campaign donors. 

High-speed networking is a complex technical, political and social issue and 

involves vast sums of money. Eisinger notes that the current tendency of state 

governments is to target funds toward specific projects believed to have the greatest 

return (Eisinger, 1988). It is easy to speculate that funding multiple lower cost projects 

may be more palatable to elected bodies than one extremely high cost project because, in 

part, it allows for greater accountability. 

Even if state legislatures appreciate the impact of funding telecommunications 

enhancements they may be reluctant to appropriate all of the requisite monies because it 

means taking money away from previously funded areas. Executive or legislative 

decisions on whether to fund statewide networks on a one-time or on-going basis, or on 

the mechanisms for securing those funds have a profound impact on the condition of 

statewide telecommunications infrastructure. Network advocates may have adopted the 

rhetoric of economic development because they see it as more persuasive than other 

arguments, e.g. equitable access, they could use with elected officials. 

The manner in which state governments fund the continuously evolving 

technological needs of universities may accelerate institutional efforts to create strategic 

alliances with corporations in order to substitute revenues (Schumpeter, 1993; Slaughter 

and Leslie, 1997). Certainly, it may be the intention of state legislatures to promote these 

relationships in order to obtain the additional capital that accompanies industry 

partnerships with public colleges and universities (Fairweather, 1989). 
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Additionally, rightly or wrongly, universities may believe that corporations 

present less of a threat to local autonomy and demand less accountability than federal or 

state government. For information technology staff, whose most frequent contacts outside 

of the university are hardware and software vendor companies, the establishment of 

strategic alliances may be a ready solution to funding telecommunications infrastructure 

initiatives (Resmer, Mingle and Oblinger, 1995). 

If we as a society acknowledge both higher education and telecommunications 

infrastructure as public goods then we can expect that thinking to manifest itself in 

funding and policy decisions made by state governments. In the current competitive 

telecommunications environment where government relies on private profit-oriented 

enterprise to develop the statewide and national infrastructures, rights of the individual 

must be protected. Decisions made by state governments directly affect the ability of less 

privileged citizens to gamer the benefits of the public good called telecommunications 

infrastructure and, in so doing, impact the well being of our society. 

Significance of the Study 

Existing research speaks to a growing inequality between technology haves and 

have-nots. Using U.S. Census data, the two Falling through the Net reports focus on 

disparities as they affect individuals rather than institutions or states. They show that in a 

three-year period what the National Telecommunications and Information Administration 

(NTIA) calls the "digital divide" has widened. A greater percentage of computer owners 

and users of online services are white, highly educated, and middle or upper class. 

Whites have three times the rate of online access as Blacks or Hispanics. The latest 
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report challenges policymakers to concentrate on connecting "low-income, minorities, 

and the young, particularly in rural areas and central cities" rFalling through the Net II. 

1998, p. 5). ' 

During the nineteenth century railroads were constructed across the United States 

much as telecommunications infrastructure is being created today. Wealthy financiers 

competed with one another to dominate the rails, employing thousands of immigrant 

laborers to lay track (Jensen, 1975). The decision to put railroad tracks in one area and 

not another brought economic growth or devastation, promoted settlement or 

abandonment (Dunlavy, 1994). Profit clearly eclipsed access in the development of the 

railroads. What motive will dominate telecommunications infr^tructure? Will networks 

be controlled by the private or public sector? 

The federal government has dedicated billions of dollars to improving the 

technological infrastructure of our nation and many institutions of higher education have 

made great strides in upgrading their own facilities. Unfortunately, little attention has 

been paid to telecommunications infrastructure initiatives by state governments in spite 

of the profound impact these achievements may have on educational institutions and 

broader society. Although a few states have gained prominence for their statewide 

' A major shortcoming of the two Falling through the Net reports is the inability 
to disaggregate the category of "other non-Hispanics", which includes Asian Americans, 
Native Americans, Pacific Islanders, Aleuts and Eskimos, from the sample of 48,000 
households. The reports are useful in presenting data related to Whites, Blacks and 
Hispanics and non-ethnic categories such as age, income, education, and geographic area, 
but demand more in-depth research. However, that is beyond the scope of this study. 
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networks, no research exists that explores these efforts in a comprehensive and rigorous 

manner, looking at the entire country. 

My research begins the creation of a more complete and accurate picture of how 

states are developing their networks and promoting or not promoting equity of access to 

the high performance Internet. A preliminary online inspection of state government 

websites indicated that they vary greatly in their scope and quality. While there may not 

necessarily be a direct correlation between websites and statewide networks, the two are 

not unrelated. 

By surveying individuals who are affiliated with public government agencies or 

universities and colleges, 1 have constructed a portrait of how states are coping with the 

funding and policy issues surrounding telecommunications infrastructure for advanced 

Internet access. A detailed accounting of successful and less effective strategies certain 

states are employing may be useful to those not as highly developed. It may also assist 

underserved populations or regions in better advocating changes that have been proven to 

equalize Internet access. 

Theoretical Grounding 

Two primary theoretical influences inform this study, political economy and 

resource dependency, both of which are sensitive to the intricacies involved with the 

acquisition of resources. The political-economy framework as articulated by Wamsley 

and Zald (1973) emphasizes the criticality of examining all environments, internal and 

external, surrounding a process or organization. "The major features distinguishing 
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public and private organizations are found in basic differences in the political bases of 

organizations and in their mechanisms of economic resource procurement" (1973, p. 6). 

Benson, another political economist, states that an analysis of what he refers to as 

"interorganizational networks" must focus on money and authority, as well as resource 

acquisition and the processes and activities that surround it (Benson, 1975). If we are to 

fully understand the decision-making process surrounding statewide networks, we need 

to be cognizant of the direct and indirect connections, as well as the power dynamics, 

among the concerned organizations (Powell, 1994). An examination of funding 

telecommunications infi^tructure initiatives certainly benefits from a political economy 

perspective because it permits us to look beyond technical issues to the political and 

economic forces that influence the development of statewide networks. 

In his book. The New Telecommunications: Political Economv of Network 

Evolution (1993), Robin Mansell argues that the "aim of a political economy of network 

design is to expose aspects of telecommunication network evolution that bias its 

development and become part of a complex system of institutionalized power relations" 

(p. 35). A political-economy framework attends to the power and complexity of 

structures and processes that are involved in the funding of technology and 

telecommunications by public institutions. 

Resource dependence theory also is useful in interpreting the conditions and 

forces that involve the financing of statewide telecommunications infrastructure. The 

fact that the federal government has dedicated so much money to flmding these initiatives 

confirms the Internet's importance as a tool for economic competitiveness and 
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development on a global level. This focus on technological competitiveness reverberates 

through the entire nation and influences policy-makers in all fifty states. As Pfeffer and 

Salancik write: 

While it is more common to view organizations as self-directed, making strategic 
decisions and vigorously pursuing courses of action, the concept of dep>endence 
suggests that organizations are partly directed by elements in their environment. 
Organizations formulate their own actions in response to the demands placed 
upon them by other organizations (Pfeffer and Salancik, 1978, p. 54). 

Higher education traditionally has relied heavily on federal and state governments 

for ftmding. Through changes in laws and the nature of funding, i.e. from block grants to 

targeted fimds, government is encouraging universities to consider corporations as 

strategic partners. Resource dependence theory suggests that because of higher 

education's reliance on government flmding it will follow these directives (Slaughter and 

Leslie, 1997). My research will discover how pervasive these relationships are. 

The increase in the number of public and private partnerships has not been 

accompanied by the development of theories to support their analysis. Organizational 

theory does provide valuable insights for my research and has been utilized very 

effectively to study higher education. Given my focus on power and access, however, the 

political economy framework seems better suited for my research than organizational and 

network theories. 

Design of the Study 

My dissertation provides an overview of statewide networks in all fifty states and 

their efforts to support access for publicly funded colleges and universities. Using two 

states as case studies, 1 develop a detailed picture of state technology policies and 
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administrative structures related to advanced telecommunications infi^tructure and 

access. I investigate state funding mechanisms and technology policies as they impact 

efForts to improve telecommunications infrastructure and broaden access to the Intemet 

in public postsecondary institutions. I examine the above as they relate to equalizing 

Intemet access for underserved institutions and, in effect, the populations they serve. 

The design of my research is both quantitative and qualitative in order to portray 

more accurately and completely the environment of advanced networking in the United 

States. Three methods were used to collect data regarding advanced statewide networks: 

questionnaire, document analysis and interview. By triangulating the data 

methodologically I seek to ensure the validity of my results. 

I used electronic mail to distribute a survey consisting of nineteen, primarily 

multiple choice, questions to approximately 450 individuals in the fifty United States. 

The recipients were selected because of their knowledge of advanced networking or 

because they held positions of authority in fields which might have some involvement in 

networking. The questionnaire was designed to elicit enough information about the 

status of statewide networks so that I could select interesting cases for further study. 

After reviewing responses from each of the fifty states, I chose Mississippi and 

Washington State for in-depth case study. Part of the rationale for that decision was that 

each of these states has significant underserved populations. Mississippi with a 

population of 2,752,000 (Chronicle of Higher Education. 1999) has fifteen junior and 

community colleges and nine four-year public universities. This includes five public 

historically black community colleges and universities. The enrollment at these public 
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institutions is approximately 115,000 students. Washington has a population of 5,689,000 

(Chronicle of Higher Education. 1999) and a public higher education system that has 

more than twice the enrollment of Mississippi's with roughly 260,000 students. The state 

has eight public four-year colleges and universities and thirty-three community colleges. 

Washington is also home to one federally regulated tribal college, which made it an 

attractive case since I am interested in studying Internet access for American Indians. 1 

thought that Mississippi and Washington would serve as better arenas for evaluating 

equity of access to the high performance Internet than less diverse states. Each of these 

states successfully has developed a single statewide network that serves all public 

educational institutions in the state from kindergarten through university. Some states 

such as California and New York have more ethnic diversity in their populations but are 

less attractive research candidates because of certain aspects of their statewide networks 

as well as the complexities inherent in their sizes. 

Conclusion 

There is general recognition across the United States of the significant benefits 

that accrue with Intemet connectivity, and the positive impact that networking can have 

on the social and economic well-being of our country's citizens. The federal government 

is dedicating millions of dollars to enhance telecommunications infrastructure and 

Intemet connectivity for institutions of higher education in the United States. It is 

unclear how state governments define their roles in creating equitable and ubiquitous 

telecommimications infrastructures within their borders. Do they consider networks a 

public good or private benefit? Do they value access or efficiency and economics? The 
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role of state government in promoting access to the Internet has not been examined and 

yet, as Justice Brandeis said, "a single courageous State may, if its citizens choose, serve 

as a laboratory; and try novel social and economic experiments without risk to the rest of 

the country." (Brandeis, 1932). 

Academic institutions ultimately must take responsibility for their own level of 

telecommunications capability, but colleges and universities with a wealth of resources 

can do this much more easily than those with limited budgets and staffing. A high level 

of expertise is required to negotiate the complexities associated with fimding mechanisms 

and organizations, whether from state, federal, or private sources. That expertise is often 

limited to elite institutions where considerable resources are dedicated to the pursuit of 

external funding. This perpetuates a situation where the elites repeatedly gamer the 

majority of grants and financial support and less prestigious institutions are left to their 

own devices. This may be accepted when it relates to academic programs, but I believe it 

is unacceptable when dealing with something as basic as the communications 

infrastructure that provides the foundation for delivering information so essential to 

educational institutions. 

A two-tier computer communications structure is being created: one tier high-

performance and the other commodity. This may be exciting for those universities that 

can afford to access the top tier that is capable of supporting advanced applications 

associated with academic excellence. But who will protect the interests of lesser 

institutions, the baccalaureate or community colleges? Will their faculty be unable to 

continue research begun at another institution because of inadequate computer network 
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connections? Will their students be locked out of certain intellectual pursuits, untrained 

for high technology jobs because their college can not afford that top tier? 

Network connectivity has been shown to have a direct impact on economic 

development. State governments can protect their own best interests and those of their 

constituents by supporting efforts to upgrade telecommunications infrastructure for 

higher education, particularly for publicly fimded institutions. There is a dearth of 

analysis that assesses how effectively and equitably states are addressing this issue. My 

research helps fill the current void in our knowledge and contributes to a greater 

understanding of state technology policies and practices regarding advanced Internet 

connectivity in higher education. In so doing it facilitates the adoption of proven 

successful policies and practices by states that have not moved as quickly or 

comprehensively to implement high perfomiance networks. 
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CHAPTER 2 

SELECTIVE REVIEW OF THE LITERATURE 

Introduction 

The organization of a literature review on the role of state government in 

facilitating equitable access for public higher education to advanced Internet connectivity 

is challenging because the subject matter is inherently complex. The subject of access to 

information technology for colleges and universities has no specific literature but cuts 

across writing from many fields: higher education administration, technology policy, 

economics and public policy. Out of a multitude of approaches I have selected one that 

uiifolds all of the relevant material in a manner which I consider logical. 

The first section investigates writing regarding equitable access to technology and 

information because it was a commitment to this value that motivated me to choose this 

particular topic for my dissertation. The second section discusses the structure and 

regulation of the telecommunications industry in order to provide context and 

background. The third section explores technology and telecommunications as catalysts 

for economic development because without an understanding of the critical role that 

telecommunications assumes in a knowledge-based world there can be little appreciation 

of its impact on higher education and society. The fourth section examines literature 

about the relationship between state government and higher education. The fifth and 

most recent section looks at literature on state government, higher education and 

technology. The final section investigates literature about strategic alliances because of 
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the function these ventures serve in the development of high performance computing 

networks. It includes literature on power dependence theory and social exchange theory. 

A great deal of literature exists regarding all of the above topics. In what is a 

selective literature review, I make no attempt to compile a comprehensive analysis of 

existing writing. My purpose is to highlight literature that assisted me in more fully 

understanding the issues involved, thereby influencing my thinking and my research. 

Equity of Access 

The literature on equity of access as I summarize it covers four main areas: a 

clarification of what the term encompasses; a linkage with democratic values; the concept 

of universal service; and telecommunications as a public good. 

Definition of Equitable Access 

In writing of the challenges of providing equitable access, Mandelbaum and 

Mandelbaum (1992) make an important point that defines what the concept is and is not. 

These challenges do not mandate the provision of a homogeneous service at a fixed 
price. Every institution and every user do not need the same type of access. Although 
some type of "lifeline" access, guaranteeing the ability to use some network resources, 
should be available to all users at a fixed low cost, higher-quality access must also be 
available, though not necessarily as ubiquitously (p. 84). 

My research conforms to this definition and does not ordain that every college or 

university should have identical access to the Internet. I do, however, believe it important 

that the interests of less privileged institutions be protected. 
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Equitable Access and Democratic Values 

The United States of America is based on the democratic principle of social 

equality coupled with the belief that all citizens should have equal access to information. 

As James Madison eloquently stated: 

A popular government, without popular information, or the means of acquiring it, is 
but a prologue to a farce or a tragedy; or perhaps both. Knowledge will forever 
govern ignorance; and a people who mean to be their own governors must arm 
themselves with the power which knowledge gives (Letter to W. T. Barry, August 4, 
1822). 

As our country relies more and more on telecommunications to deliver and acquire 

information, infrastructure issues increase in importance. Certainly, as Madison implies, 

an informed citizenry is the foundation of our democracy. Beyond this, though, the 

presence or absence of the infrastructure that transports information can have a profound 

effect on an area's economic well-being and quality of life. 

The government has utilized a number of policy tools, primarily the educational 

system, to provide all citizens with the same opportunities to advance (Wilson, 1993). 

The public library system also came about as the result of efforts to provide equitable 

access to information resources (Mandelbaum & Mandelbaum, 1992). Communication is 

similar to public education or libraries in that the federal government recognizes it as a 

public good and has taken concrete steps to assure that it is equally accessible to 

everyone, regardless of financial means or geographic location. Examples of the federal 

government's historical support for equity of access to communication are the U.S. Postal 

Service and rural free delivery (Mandelbaum & Mandelbaum, 1992). 
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Although the telecommunications industry is privately owned, because the 

government recognizes the service it provides as a public good it is subject to regulation 

by the Federal Communications Commission (FCC) and the state public utility 

commissions. The FCC regulates equitable access as part of its universal service mission 

(wAvw.fcc.gov/ccb/universal_service). Universal service is a concept I want to discuss 

briefly before continuing with literature on telecommunications as a public good. 

Universal Service 

Universal service is that basic level of service that Mandelbaum and Mandelbaum 

characterize above as "lifeline". The standard of what universal services are is in flux 

because telecommunications services and equipment are changing so rapidly. The 

Telecormnunications Act of 1996 recognizes this and states that "Universal service is an 

evolving level of telecommunications services" (www.fcc.gov, file s652.enr. Section 254, 

c, 1). Rather than clarifying the definition of universal service more specifically, the Act 

mandates that the Federal-State Joint Board on Universal Service periodically review the 

definition of services to be covered and report back to the Federal Communications 

Commission. 

Equitable access also encompasses services to the 43 million Americans who are 

disabled. When this population was surveyed in 1986, two-thirds of the individuals 

between the ages of 16 and 64 were unemployed but most of them were hoping to find 

jobs (U.S. Department of Commerce, The NTIA Infrastructure Report. 1991). 

Telecommunications and the employment opportunities it makes possible, i.e. via 

teleconmiuting, can eradicate the physical barriers of geography or building structures and 

http://www.fcc.gov
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permit disabled Americans to contribute to their individual well-being as well as to the 

national economy. As The NTIA Infrastructure Report (1991) says, "Most importantly, 

telecommunications can, perhaps for the first time in history, provide a real chance for 

citizens with disabilities to experience the opportunities that most Americans take for 

granted" (p. 85). Service to disabled Americans is only covered briefly in this paper and 

deserves further research elsewhere. 

State government traditionally has been charged with assuring that universal 

service is provided to all citizens, including the disabled, because it is at the state level 

that local telecommunications services are regulated (Read & Youtie, 1996). For this 

reason it is imperative to emphasize the role of state government when examining 

equitable access to advanced Internet connectivity in higher education. 

Telecommunications as a Public Good 

I want to clarify that this paper defines telecommunications, as does the National 

Telecommunications and Information Administration (NTIA), as "point-to-point, two-

way transmission of information of the user's choosing" (U.S. Department of Commerce, 

The NTIA Infrastructure Reix)rt. 1991, p. 14). This discussion does not include 

broadcast, mass media or wireless communications. 

The idea of teleconununications as a public good is inextricably linked with 

equitable access and universal service. Just as people of an earlier age came to 

comprehend the connection between business success or failure and proximity to major 

transportation routes so too have people living at the millennium come to understand the 

impact of telecommunications infrastructure on economic development (Egan & 
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Wildman, 1992) and international competitiveness (Evolving the High Performance.... 

1995). As noted previously in terms of the Internet, a representative of the Bush 

administration said that the enhancement of the nation's telecommunications 

infrastructure would be the most effective way for the United States to improve its global 

competitiveness (Gore, 1991). 

It is precisely the aforementioned characteristics that make telecommunications a 

public good much more akin to a utility such as electricity than to other forms of 

information technology. This is supported by Robert Harris' discussion (1995) of the 

earlier work of Albert O. Hirschman, research that I found extremely valuable in helping 

me to understand and articulate the criticality of telecommunications for educational 

institutions and an informed citizenry. 

Hirschman advocated substantial investment in social overhead capital because he 

believed its value went far beyond standard cost-benefit estimates. He spoke of 

infrastructure in terms of being "social overhead capital" and stated that infrastructure 

industries: 

• Provide services that are basic to a great variety of economic activities; 
• Exhibit a high degree of "publicness" (and are therefore usually provided by 

public agencies or private firms under public control); 
• Are immobile and therefore cannot be imported; 
• Have substantial "lumpiness" to technical indivisibilities; and 
• Have very high capital/output ratios, with large fixed investment required to 

achieve an economically viable level of output (as cited in Harris, 1995, pp. 
128-129). 

I agree with Harris & Kraft (1997) that telecommunications has all of these attributes and 

"exhibits positive externalities with other industries and contributes to social welfare in 
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excess of the private returns enjoyed by the sector's shareholders and direct consumers" 

(p. 93). 

The FCC and state public utility commissions are charged with assuring that while 

companies are gxiaranteed a reasonable profit, the profit motive does not entirely control 

telecommunications in this country. This is precisely because of the general acceptance 

of telecommunications as a public good that should be measured not according to a 

standard rate of return but by one that includes a calculation of its concomitant social 

benefits. 

Telecommunications companies would obtain much higher profits if they could 

limit their service areas to high density, high use areas. The costs associated with 

providing access in rural or inner city areas are well above average. For example, the 

Survey of Rural Information Infi'astructure Technologies (1995) notes that where the cost 

of installing the copper loop that is the basis of local telecommunications infrastructure 

typically is $1800, in rural areas costs range from $3000 to $6000 (U.S. Department of 

Commerce, p. 3-5). 

Nevertheless, the Telecommunications Act clearly specifies that access to 

advanced services should be available in all parts of the nation, including rural and other 

high cost areas such as inner cities (www.fcc.gov, file s652.enr. Section 254, b, 2 and 3). 

It does so because research shows that the extension of telecommunications services into 

underserved areas of the United States can have a positive impact on economic 

development, health care, and general quality of life (Harris, 1995). However, in a 

capitalistic society such as the United States, profitability and competitiveness inevitably 

http://www.fcc.gov
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hold tremendous sway. In the early 1980s competitive forces challenging what they 

believed were monopolistic practices by AT&T compelled a change that was to modify 

the face of domestic telecommunications in the United States. 

The Telecommunications Industry 

Structure of the Telecommunications Industry 

The structure of the telecommimications industry changed dramatically with the 

1984 Modification of Final Judgment against AT&T. Most prominently, the divestiture 

meant that seven Regional Bell Operating Companies (RBOCs) were established, and 

161 local access and transport areas (LATAs) were created to define service territories 

(Harris & Kraft, 1997; Mansell, 1993). 

Writing in 1993, Robin Mansell wamed that "The potential for a relatively closed 

oligopolistic system of supply to emerge in the domestic market is strong" (p. 65) and his 

fears appear to have been borne out. Mergers have decreased the number of the seven 

original RBOCS: Ameritech, BellAtlantic, BellSouth, NYNEX, Pacific Telesis, 

Southwestern Bell, and US West. First in January 1997 Southwestern Bell merged with 

Pacific Telesis into what is now known as SBC (www.fcc.gov). Then in August of 1997 

NYNEX was merged into BellAtlantic (www.bellatlantic.com). In October 1999 SBC 

acquired Ameritech (www.sbc.com/News_Center) bringing the number of remaining 

RBOCS to four. Mansell's prediction has come true; the Regional Bell Operating 

Companies today have tremendous influence over the direction of advanced networking 

in higher education. In selecting case studies I chose to use states that are served by 

http://www.fcc.gov
http://www.bellatlantic.com
http://www.sbc.com/News_Center
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different RBOCs to examine the impact of a carrier on the development of statewide 

networks. 

Regardless of the politics or structure of the telecommunications industry, the 

investment required to install a fiber optic network across the United States is vast. 

Aronson (1992) estimates it to be roughly $200 to $400 billion spread over twenty to 

thirty years (p. 80). The federal government acknowledged in the National Information 

Infrastructure: Agenda for Action (1993) that the bulk of this money will have to come 

from private industry. Certainly the RBOCs and smaller operating companies have 

vested interests in the regulatory process controlled by the Federal Communications 

Commission and the state public utility commissions. Regulatory policies instituted at 

both the federal and state levels can have a tremendous impact on industry's ability and 

willingness to financial or in-kind contributions (Jackson, 1995). Do the regulatory 

policies of state public utility commissions have any affect on the establishment of 

advanced statewide networks that serve higher education? 

By reducing regulation at the federal level the government hoped to promote a 

competitive environment that would foster innovation and technological advancement. In 

essence, the changes "increased the value of developmental telecommunications policies 

(i.e., policies that promote, rather than inhibit, the development of a vital 

telecommunications sector)" (Harris, 1995, p. 126). The change in federal policy is just 

one factor that contributes to the evolving telecommunications infrastructure. Other 

determinants are the telephone companies, state elected officials and state public utility 

commissions. 
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Regulation of the Telecommunications Industry 

The United States has a bifurcated system of regidation over the 

telecommunications industry with regulatory bodies at the federal and state level. 

Regulations at the two levels tend to address issues of "standards, ownership, 

competitiveness, and rate structures" (U.S. Department of Commerce, Survey of Rural 

Infomiation Infrastructure Technologies. 1995, p. 5-2). The Federal Communications 

Commission has jurisdiction over interstate, long-distance, wireline (as opposed to 

wireless) communications. State public utility commissions have authority over most 

rates for local services and intrastate long-distance communications, as well as the 

designation of monopoly franchises within specified geographic areas to local exchange 

carriers (Harris & Krafl, 1997). 

Although there has traditionally been a dual system of regulation in the United 

States, the dynamics between the federal and state levels have changed significantly in the 

past fifteen years. In his book. States and the Economy: Policymaking and 

Decentralization. Robert H. Wilson (1993) discusses the impact of the 1984 divestiture of 

AT«feT on state governments. As the federal government moved to deregulation, states 

were granted more power in what has become an increasingly competitive and complex 

arena. Whereas in the past telecommunications was one of the lesser concerns of public 

utility commissions it is now at the forefront of their agendas. The significance of 

telecommunications infi^stnicture has resulted in utility boards becoming more involved 

with economic development than they previously were (Wilson, 1993). 
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Cole (1995) writes, "The seven main goals of most states in telecommunications 

regulation today appear to be: 

(a) protecting consumers from monopoly abuse and from undesirable cross-
subsidization of unregulated competitive activities; 
(b) promoting equity, by fostering universal service and by ensuring rural populations 
receive access to similar services and prices as their urban counterparts; 
(c) promoting competition which will, in turn, lead to greater productivity, expanded 
service, lower prices, and more options; 
(d) enhancing economic efficiency by moving prices toward costs; 
(e) promoting innovation and efficient, technologically advanced telecommunications 
and information services; 
(f) maintaining high service quality standards; and, in recent years, 
(g) creating a telecommunications infrastructure that will aid in the economic 
development and competitiveness of the state (p. 35). 

Cole (1995) asserts that states control the policies that affect eighty percent of the 

telecommunications infrastructure in the United States, "decisions about the price of 

access, rural issues, intercormection rules, privacy concerns, and cross-subsidies" (p. 42). 

This means that the state level is where economic, social and political objectives must be 

clarified and negotiated. Yet investigation of these objectives and their resulting policies 

is complicated because political situations and climates vary from one state to another and 

from one organization to another. Cole (1995) cites research by Williams and Bamaby 

(1992) which posits that "38% of state regulatory reform plans were initiated by the 

PUCs, 30% by state legislatures, and 24% by the telephone companies" (p. 36). 

Unfortunately, there is just as much variation in telecommunications. 

Hudson's 1990 survey cited by Teske and Bhattacharya (1995) remains the most 

current look at legislative staff expertise. As of 1990, "27 states had no professionals 

working on telecommunications, most had one or two, and the maximum number was 6. 
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In part, this was because no state had a legislative committee devoted exclusively to 

telecommunications, but usually as a part of a utility or commerce committee" (p. 52). 

Hudson also found that the expertise of public utility commission staff regarding 

telecommunications infrastructure development varied greatly, with some accepting the 

task of making policy and others being unaware of the issue (Teske &. Bhattacharya, 

1995). What work exactly is it that utility commissions do and why is it so important that 

they understand telecommunications issues? 

Prior to the divestiture of AT&T, state public utility commissions generally set the 

cost of basic telephone service using a methodology that combined the rate base for actual 

costs for services with an acceptable rate-of-retum. This was done in spite of the 

acknowledged economic inefficiencies of the approach because it accommodated socially 

desirable functionality such as universal service and emergency 911 systems (Read & 

Youtie, 1996; Egan & Wildman, 1992). With rate-of-retum regulation, charges were 

inflated for long-distance calling to compensate for basic services that were offered at a 

loss in a practice referred to as cross-subsidization. The state, phone companies, and 

customers all could obtain the positive externalities associated with keeping the price of 

basic telephone service artificially low, because the telephone network became more 

valuable as more consumers used it. That is, the value to a potential individual subscriber 

is less if the network of consumers it connects to is limited in size (Egan & Wildman, 

1992; Harris, 1995). 

In the more competitive, postdivestiture environment rate-of-retum regulation is 

considered outdated. Public utility commission staff are responsible for guiding a 



47 

transition to a more appropriate structure. Most states now have replaced rate-of-retum 

regulation for other forms of incentive pricing that are controlled by market forces. 

Wilson (1993) found that by 1991 all but ten states were using price caps, social contract, 

and incentive regulation rather than rate-of-retum pricing. Nevertheless, critics such as 

Harris and Kraft (1997) bemoan states' reluctance to make prices more accurately reflect 

costs. Approaches and outcomes vary but the goal is the same: the modernization of 

telecommunications infrastructure. 

Texas is the most prominent example of a state that has rewritten its Regulatory 

Act so that it provides incentives for infrastructure commitment. Janis Ervin, Senior 

Utilities Analyst at the Texas Public Utility Commission (Personal communication, 

March 25, 1999), reports that sixty-two local exchange carriers were normally regulated 

under rate-of-retum but if they supplied infrastructure to education and health care it was 

dropped. They can charge a monthly fee but the initial installation must be free. Texas 

also established the Texas Infrastructure Fund (TIF) in 1995, which collects fees from 

telecommunications providers. The TIF Board then distributes grants to support 

connectivity to all educational institutions, libraries and health care institutions (C. 

Brown, personal communication, March 23, 1999). 

Taxation is another means that states have at their disposal when contemplating 

ways to upgrade their communications network. Read and Youtie (1996) examined the 

tax structures of all fifty states. They found that state and local telephone taxes are the 

highest in Rhode Island at 14 percent of local operating company revenues and the lowest 

in Nevada at just 3.2 percent. They also learned that: 
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Virtually all states levy property taxes on telecommunications companies; forty-three 
states consider business equipment as well as land and buildings in the assessment, 
whereas the remainder consider only land and buildings. Forty-two states levy 
corporate income taxes. Forty-one states levy sales taxes on telecommunications 
services. Eighteen states impose gross receipts taxes specifically on 
telecommunications firms; but the general trend has been to move away fi-om gross 
receipts taxes and toward more industry-neutral taxes such as sales taxes (p. 28). 

Beyond the benefits that the regulation and taxation of telecommunications 

companies may bring to society and its citizens is the overarching advantage associated 

with economic development. If these advantages of a forward-thinking 

telecommunications policy are to be realized, states need to have knowledgeable 

personnel in positions of authority working collaboratively with others so that the pros 

and cons of various approaches are understood. It is only when the interests of all 

affected parties, including citizens, are taken into account that policies and practices are 

effective. 

In the next section, before dealing with economic development literature relating 

to telecommunications, I first address the area of technological innovation because this is 

key to the rapid evolution of the telecommunications industry. An understanding of the 

innovative process and its implications enhances an appreciation of advanced networking. 

Technology. Telecommunications and Economic Development 

Technological Innovation 

In Capitalism. Socialism and Democracv. Joseph Schumpeter (1976) calls 

innovation the "process of Creative Destruction" and the "essential fact about capitalism" 

(p. 83). In his work. The Sources of Economic Growth, economist Richard Nelson 

(1996) writes of the value of technological innovation in fueling what he refers to as the 
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"modem capitalistic engine". There can be no doubt of the strong link between 

innovation and economic development. Various researchers have postulated that, 

increasingly, economic growth, competitive market positions and corporate profits are 

dependent upon innovations, particularly those in science and technology (Freeman and 

Soete, 1997; Nelson, 1996). This may be because, as Schumpeter (1976) maintains, 

innovators capture, however briefly, monopoly control and the rewards associated with it. 

If anecdotal and newspaper reports are to be believed, the rewards associated with 

innovations in information technology and telecommunications are vast. 

Governments that are jockeying for jjosition in the global economy support the 

innovative process in order to gain the advantages that accrue to a monopoly. As von 

Hippel (1988) points out, "...even govenmient (for example, through tax policy and/or 

government purchases and/or government-sponsored research) should also be able to 

engage in shifting the functional source of innovation if they wish to do so (p. 100). 

Rahm (1989) writes of the many efforts of the United States government to promote 

innovation with technology transfer. The results of these efforts are a blurring between 

public and private entities and changing concepts regarding the ownership of intellectual 

property (Slaughter and Leslie, 1997). 

Nelson (1996) posits that technological knowledge is both a public and private 

good (p. 157) with innovations being created in both industrial and academic laboratories, 

frequently through collaborative efforts. Although technical details typically are 

confidential, traditionally in industry and more recently in academe, the theoretical 

underpinnings are shared. According to Nelson's analysis (1996), state and federal 
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governments are just as interested in promoting technology transfer as the active 

participants. Indeed, "Fostering technical progress has become increasingly an articulated 

rationale for public support of university research" (p. 76). Nelson (1996) recognizes the 

inevitability of the current global competitiveness but views it as inappropriate in an era 

when technological sophistication has moved us beyond the strictures of state or national 

borders (p. 272). 

What price is paid by citizens of states where governments rely heavily on 

businesses to support the upgrading of telecommunications networks? Will they 

experience a phenomenon similar to the one reported by Slaughter and Leslie above 

where there is a blurring of public and private good that redefines what 

telecommunications infrastructure and services citizens can expect by virtue of their 

paying taxes? At present the cost of Intemet access for educational institutions is 

subsidized because it is viewed as a public good. How will this change if business plays 

more of a role in providing telecommunications infi-astructure for higher education? 

Telecommunications and Economic Development 

The Intemet and its predecessors have been used for the past few decades to 

connect government agencies, especially the Department of Defense, research 

laboratories and research universities in the United States. It is only within the last five 

years that the Intemet has been recognized as a tool to be utilized for profit by business. 

In the United States and elsewhere there has been a shift away from traditional 

manufacturing companies to information and service businesses. The NTIA 

Infrastructure Report (U.S. Department of Commerce, 1991) found that industries that 
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rely more heavily on telecommunications tend to have greater employment growth than 

those that do not. Between 1980 and 1990 there was a 37 percent increase in the number 

of employees working in "telecommunications-intensive industries" to the point where in 

1990 over 60 percent of American workers were employed in these businesses (Read & 

Youtie, 1996, p. 9). How will this influence expectations of curriculum and computer 

training that students receive in colleges and universities? Will the need for a more 

technologically sophisticated workforce translate into increased fimding of 

telecommunications infrastructure for higher education? 

Global competition and use of what is truly an international Internet are increasing 

dramatically. Governments around the world are dedicating substantial resources to 

telecommunications infrastructure because, as Mansell (1993) states, "Access to 

telecommunications services is becoming one of the minimum necessary conditions for 

participation in domestic and international markets" (p. 1). Aronson (1992) cites a report 

by the European Community "that every dollar invested in current generation 

telecommunications infrastructure produces 1.5 dollars of increased economic activity. 

This is one of the highest known indirect industrial multiplier effects" (p. 59). Malecki's 

research (1997) indicates that when competitive companies make decisions about where 

to locate facilities one of the most important considerations is the state of the 

telecommunications infrastructure. The presence of a college or university traditionally 

has been used to attract business. Are governments recognizing the linkages among 

funding Internet connectivity for public higher education, workforce development, and 

the creation of advanced networks to attract business? 
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State Governments and Telecommunications Initiatives 

Many states' efforts to upgrade existing telecommunications infrastructures and 

bring them up to current technical standards have been motivated by concerns about 

economic competitiveness. At the same time, there undoubtedly is a general recognition 

that telecommunications is a public good to be regulated by a public agency. It is not 

surprising that federal and state government policies reflect the belief that all citizens, 

regardless of their geographic location, ethnicity, gender, or economic class, should have 

equal access to the infrastructure that transports valuable communications and 

information (Wilson, 1993). 

Cole (1995) outlines five approaches that states have used, individually or in 

combination, to upgrade telecommunications infi^tructure. They are: (1) legislative 

actions, (2) establishment of task forces, (3) pilot networks, (4) teleconmiunications 

master plans, and (5) creation of resource databases to facilitate plaiming and 

policymaking (p. 44). Examples of the first four are New Jersey, Michigan, Missouri and 

Tennessee, respectively. 

New Jersey is an example of the legislative approach: in 1992 the state 

government deregulated competitive service rates for items such as call waiting and caller 

ID and froze basic telephone service rates in a reciprocal agreement with New Jersey 

Bell. This allowed the telephone company to reap profits from added, nonessential 

services while keeping the costs of regular phone calls down. In exchange the local 

operating company agreed to quickly upgrade the existing telecommunications 

infrastructure to a digital, fiber optic network (Read & Youtie, 1996, p. 21). 
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In Michigan, which created a task force to study telecommunications issues, the 

Public Service Commission supported those efforts by ruling that Michigan Bell could 

retain "75 percent of the excess earnings up to four percentage points above its authorized 

rate of return, if the firm commits roughly one-half of those earnings to network 

improvements" (U.S. Department of Commerce, The NTIA Infrastructure Report. 1991, 

p. 252). However, the PSC kept the right to approve or reject areas in which 

improvements were to be made. 

The state of Missouri decided that developing a pilot educational and health care 

network would best serve to raise public consciousness about the need to upgrade 

telecommunications infrastructure (Cole, p. 43). 

In 1990, the Tennessee Regulatory Authority, the state's public utility 

commission, dedicated $400 million over ten years to a telecommunications master plan 

(Cole, p. 44). Similarly to Michigan, it also authorized two local exchange carriers to 

earn more than their rates of return for approved network upgrades (U.S. Department of 

Commerce, The NTIA Infrastructure Retx)rt. 1991, p. 252). 

It is impossible to evaluate the economic environment of a state or the 

establishment of government priorities without recognizing the critical role played by 

public institutions of higher education (Slaughter, 1990; Slaughter and Leslie, 1997). 

Research universities, in particular, have had a tremendous impact on the development of 

the Intemet. The link between publicly funded higher education and state government is 

the topic of the next section. 
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Higher Education and State Government 

In reviewing the wealth of literature on state higher education policies and 

governance, I chose to limit the scope to writing relevant to public colleges and 

universities. For that reason, I have not considered the noteworthy contributions of 

scholars such as David Breneman or William Zumeta who study private or liberal arts 

higher education institutions. I also have excluded the extensive literature that deals with 

tuition pricing by researchers like Leslie and Brinkman, Ahumada, Johnstone or Heam 

and Longanecker. 

State Government Oversight of Higher Education 

In one of the classic, albeit dated, works about state governance of higher 

education, Robert Berdahl (1971) explains the importance of analyzing the role of state 

government. Although Carnegie Research 1 institutions operate somewhat independent 

of his model because of their success in obtaining external ftmding, his research is helpful 

in understanding the broader range of educational institutions. His points are: I) state 

governments continue to be public higher education's major financial support; 2) the 

influence of the state is not necessarily affected by changes in the level of support from 

the federal government; 3) state law and sovereignty continue to control the higher 

education environment; and 4) strains between higher education and government surface 

more quickly at the state than at the federal level (pp. 4-5). Berdahl's message is that 

public colleges and universities are subordinate to the state and must be responsive to it. 

This and a related functionalist body of literature provide helpful, descriptive 

analyses of the functioning of state government and its interactions with the higher 
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education institutions for which it is responsible. They explicate the various types of state 

coordinating agencies and their implications for institutional autonomy, both procedural 

and substantive or programmatic. They also emphasize how inextricably intertwined 

politics, policy and the budget process are with one another (Berdahl, 1971; Feller, 1986; 

Frost et al., 1997; Greer, 1986; Hartmarkand Hines, 1986; McGuinness, 1994; Millett, 

1984; Wildavsky, 1992). Although these works refrain from claiming a theoretical 

framework, they do acknowledge the complexities involved in the relationship between 

higher education and state government. Considering this, a key aspect of my research is 

investigating budget and policy actions of state government regarding advanced 

networking initiatives for publicly flmded higher education institutions. 

The policies and priorities of a state are sure to be manifest in the way in which it 

allocates its budget. As Wildavsky (1992) states, "Budgets thus become links between 

financial resources and human behavior in order to accomplish policy objectives" (p. 2). 

This literature is more pragmatic than critical and yet it is useful for pointing to policies 

and players that require examination if an understanding is to be achieved of a process so 

fundamental for telecommunications infrastructure upgrades. 

In order to understand infi^tructure initiatives that affect public higher education, 

it is essential to examine all of the actors and their interactions. Many of these actors 

function within an environment that is external to the state government and that includes 

the "broad socio-political context and the more specific relationships between the state 

and its higher education community " (Layzell and Lyddon, 1990, p. 313). The 

characteristics (size, culture, policies and structure) of the environment vary greatly 
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across the states (McGuinness, 1994) and influence the manner in which 

telecommunications issues are addressed. With this in mind, my research will seek to 

gather information from a variety of public agencies and institutions, as well as 

telecommunications companies in the state. 

Higher Education and Economic Development 

Another body of literature on higher education and state government focuses on 

universities within the economic marketplace. Slaughter and Silva (1985) investigate the 

relationship between a state's stance on labor and economic development and its fimding 

of higher education. Their results indicate that those states that actively recruit businesses 

tend to invest generously in their universities. Greer (1986) details a situation where the 

Ohio Department of Energy and the Ohio Board of Regents vie for control of the Inter-

University Energy Research Council which they value as a recipient of external fimding. 

Another valuable contribution is an examination of the role of state coordinating agencies 

in the diffusion of academic innovation (Schachter, 1986). This research informs mine 

because it places publicly funded entities in a complex political and economic 

environment comprised of government, corporate and academic interests. 

Clark Kerr is one of a nimiber of scholars concerned about the changing mission 

of universities in the United States. In Uses of the Universitv (1995), he writes of the 

transformation of higher education into a market model. He decries the priorities of a 

market-driven educational system: "Specific actual markets do not express all the needs 

of society for university attention.... There are social benefits of universities that go 

beyond what sells in the markets ~ thus the need to encourage "general purpose" support" 
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(pp. 192-193). 

Other writers view this change as indicative of a conservative political climate 

that favors the commodification of knowledge and privatization of research (Eisinger, 

1988; Slaughter, 1987; Slaughter, 1990; Slaughter and Rhoades, 1993). Some worry that 

"The rhetoric of the market model is being used as a justification for reduced state 

appropriations to public institutions..." (Hossler et al., 1997, p. 182). This is a powerful 

perspective when considering the substantial corporate contributions public institutions 

have relied upon in order to upgrade their teleconununications infrastructure. Where is 

the line drawn between the responsibilities of state government to adequately fund its 

educational institutions and the enforcement of an entrepreneurial environment that 

demands higher education flmd itself? How do changing economic and political 

conditions impact the expectations state government has of higher education? 

Higher Education and Service to the State 

With the establishment of land grant universities following the Morrill Act of 

1862, there has been a clear use of government power to promote the public service 

mission of state-funded higher education institutions (Kerr, 1995; Wagner, 1993). But as 

academe moves closer to the market model, public service is viewed primarily as a means 

to increase economic development. Service is targeted to the business community rather 

than to the broader general public. This trend has been accompanied by a call both for 

greater accountability of public institutions and for increased responsiveness to the needs 

of corporate interests (Berdahl and McConnell, 1994; Slaughter, 1990). As Nelson 
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(1996) says, "Fostering technical progress has become increasingly an articulated 

rationale for public support of university research" (p. 76). 

In this revised definition of higher education, faculty members are viewed as 

production workers for the state (Slaughter and Leslie, 1997). They are valued as 

entrepreneurs who will enhance the competitiveness of their institutions, states and 

country (Bird and Allen, 1989; Eisinger, 1988). Slaughter and Rhoades (1993) examined 

the changes that occurred in the state of Arizona regarding faculty ownership of 

intellectual property and found that increasingly faculty members were treated as salaried 

employees with limited rights to their work. Faculty salaries are clearly stratified by 

discipline, those in fields perceived as closest to the market reap the greatest rewards 

(Slaughter, 1997). It is not difficult to imagine that information technology, seen as 

essential to economic development, would fall within the realm of favored disciplines. 

Does this also indicate that if telecommunications infi-astructure is acknowledged as 

contributing to economic development its funding will receive preferred treatment? 

State Government. Higher Education and Technology 

There is a growing body of functionalist literature dealing with technology and its 

relationship with either state government or higher education, sometimes both. More 

critical and analytical literature, such as the works of Eisinger and Feller, is covered in 

different parts of this review. The works presented here are valuable as information 

resources but rarely examine issues critically. 

The Progress and Freedom Foundation conducts an annual survey called the 

Digital State, which uses certain criteria to rank states according to their use of 
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technology. Two iterations have been published, one in 1997, the next in 1998, and the 

third survey should be available by inid-2000. The PFF is a conservative think-tank with 

ties to Newt Gingrich (Rosenbaum, February 4, 1999) but attempts to present information 

in a bipartisan maimer. The Digital State (1997, 1998) reports are quantitative surveys 

that examine the utilization of high technology by state governments in eight areas: 

digital democracy; higher education; elementary and secondary education; business 

regulation; revenue and taxation; social services; law enforcement and the courts; and 

"other initiatives". The surveys do not provide precise figures related to these areas. 

The Progressive Policy histitute creates a similar evaluation of state governments 

within the digital economy. Its State New Economv Index: Benchmarking Economic 

Transformation in the States is available online (http://neweconomyindex.org/states) and 

information is retrievable by state or issue. 

Within the last few months the National Governor's Association (2000) has 

published a few policy briefs: Governance in the New Economv (Scheppach &, Shafroth, 

2000), State Strategies for the New Economv and Telecommunications Tax Policies: 

Implications for the Digital Age. These are all available online as printer definition files 

(PDF). I have not had time to examine these documents thoroughly but they appear to be 

excellent examinations of specific issues. Technology is clearly situated as an economic 

force, telecommunications infrastructure is addressed, and education is dealt with at all 

levels, including early childhood development. 

Research confirms that some higher education institutions are very active players 

in negotiating with federal and state governments and promoting their role in the 

http://neweconomyindex.org/states
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economy. Universities have played key roles in telecommunications infrastructure 

initiatives and many academics are members of telecommunications task forces or 

advisors to government regarding these efforts. 

One study conducted regarding state f\mding of higher education technology 

demonstrates that some university systems are getting significantly more money than 

others are to upgrade their telecommunications infrastructure. At one extreme is the state 

of Wisconsin that is flmding roughly $30 million annually. Arizona is less generous and 

is targeting $1 million for community college infrastructure (State Funding for Higher 

Education Technology. 1997). 

The National Association of State Universities and Land-Grant Colleges (May 

1999) has published the results of a survey on information technology issues sent to 

member institutions in late 1998. The report is in two parts, first a statistical analysis of 

responses and then a section highlighting activities at various institutions. The survey 

which serves as the basis for Connecting with the Future had only a forty-eight percent 

response rate. Chris Dixon (Personal communication, February 17, 2000) of the National 

Association of State Information Resource Executives recounted that his organization had 

had a similar problem in obtaining responses for its biennial report on information 

technology practices by the states. Whatever the response rate the NASULGC fills a gap 

in the literature and presents valuable information about the implementation of 

information technology at its member institutions. 
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Strategic Alliances 

Toward a Definition of Strategic Alliance 

Before reviewing the literature on strategic alliances, I clarify what this 

phenomenon is in order to provide a context and a common understanding for the 

discussion. Although "strategic alliance" has become an increasingly popular term, it has 

no standard definition, perhaps because the concept is still developing (Rackham, 

Friedman and Ruff, 1996). Nevertheless, it is possible to achieve an understanding of 

alliances by examining their characteristics and motivations. A report by the Conference 

Board (Strategic Alliances. 1996) gives the following three defining characteristics. 

Strategic alliances; 1) are strategic not tactical in intent; 2) focus on long range goals and 

major economic benefits; and 3) "feature tight linkages among partners, vested interests 

in the allies' future, support at the highest levels of each organization, and emphasis on 

cooperation and collaboration" (p. 6). 

Powell (1987) explains why high technology corporations are motivated to 

establish strategic alliances with academic partners. 

Firms pursue cooperative agreements in order to gain fast access to new 
technologies or new markets, to benefit fi-om economies of scale in joint research 
and/or production, to tap into sources of know-how located outside the boundaries 
of the firm, to share the risks for activities that are beyond the scope or capability 
of a single organization, and to contract for complementary skills (p. 71). 

I include literature on strategic alliances in this review because I anticipate this type of 

relationship may be evident in statewide initiatives dealing with advanced 

telecommunications infi^tructure. These networks require a high level of coordination 

and interaction between government, higher education and industry. 
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Higher Education. Innovation and Competitive Advantage 

A large body of literature examines academic and corporate relationships, 

primarily focusing on research universities because of their centrality to the innovative 

process. One segment of it characterizes university-industry relationships as a way of 

reinvigorating the United States' competitiveness globally by stimulating innovation 

(Branscomb, 1991; Deutch, 1991; Bok, 1982). Fusfeld and Haklisch (1987) note that the 

"sense of declining technological self-sufficiency" was an impetus for the formation of 

university-industry partnerships (p. 314). Some of the literature sounds militaristic and 

sees academic knowledge as a neutral but powerful tool to be used in global economic 

warfare. Dr. T. L. Tolbert, Director of External Research and Development for Monsanto 

Company, representing an industrial perspective in 1985, wrote: 

Industry-university cooperation is not usually thought of in terms of gaining 
competitive advantage, but this is an aspect, which is important to all of us. The 
potential of alliances coupling the research skills of U.S. universities with the 
ability of U.S. industry to apply and innovate is formidable. Concern about 
antitrust implications tends to inhibit such collaboration among corporations in 
combating increasing foreign competition. Industry-university cooperation, on the 
other hand, represents a very practical altemative which is consistent with our 
own style of government, while meeting the individual needs of the partners and 
those of the nation (p. 47). 

Berglund and Cobum (1995) have compiled a volume that details state and federal 

cooperative technology programs with industry, many of which include the participation 

of higher education institutions. The work is volimiinous and informative but does not 

critically examine the programs it presents. 

The State Science & Technology Institute (wvyw.ssti.org) appears to be associated 

with Battelle, which published Berglund and Cobum's compendium. It has produced 
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other related works that take a similar approach to compiling and presenting statistical 

data on states. They are State Funding for Cooperative Technology Programs (June 

1996), State Research and Development Tax Incentives (Mav 1997), and Survey of State 

Research and Development Expenditures: Fiscal Year 1995 (September 17, 1998). All of 

these publications are available online. 

Strategic Alliances and Telecommunications Infrastructure 

Many academic technology leaders have relationships with their corporate 

counterparts that may contribute to the creation of strategic technology alliances 

regarding advanced networking. Universities are capable of providing corporations with 

unique resources in exchange for the company's products and services. The intangibility 

of a testbed environment makes it no less valuable than networking equipment like 

switches and routers. 

Attendees at the 1994 Aspen Conference on Telecommunications Policy, 

predominantly from industry, were enthusiastic about the technological advances that 

potentially accompany strategic alliances. Although they supported the involvement of 

government in promoting these relationships, they were concerned that bureaucratic 

procedures often served to hamper progress (Entman, 1995). 

Higher education clearly has played a pivotal role in the development of advanced 

research and education networks in the United States. The Intemet2 project mentioned in 

the previous chapter is a prime example of such activity. Founded by 34 research 

universities in 1996, by 1999 Intemet2 had more than 140 member universities. Its parent 
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organization, the University Corporation for Advanced Internet Development (UCAID), 

counts Intemet2 as its primary but not sole project (www.ucaid.edu). 

UCAID relies heavily on corporate sponsors and federal funding to create 

advanced networking capabilities and applications for research and education. UCAID 

actively solicits corporate members and offers membership status at three different levels. 

The first, basic corporate membership costs $10,000 a year. A corporation can become a 

UCAID "sponsor" for an additional $100,000 in goods or services. "'Partner' corporations 

contribute goods and/or services in the amount of $1,000,000 or more to UCAID Regular 

or .Affiliate members over the life of the project" (www.ucaid.edu). The Intemet2 

website reports that, as of June 1999, corporations in the above three categories had 

promised more than $30 million to the project (www.ucaid.edu). 

Concerns about the Changing Mission of Higher Education 

Activities such as strategic alliances or technology transfer raise the question of 

whether or not colleges and universities may transform themselves in ways that lessen 

their value to society and their capacity to serve its citizens as they have in the past. As 

Peter Eisinger (1988) asks, will the participation of universities in economic development 

activities "distort or change the notion of the proper functions of institutions of higher 

education" (p. 289)? Regardless of the doubts expressed by these authors, many 

institutions are redefining themselves in order to obtain the resources necessary to 

construct a state-of-the-art telecommunications network. 

Literature on strategic alliances between universities and corporations is valuable 

because it clearly situates higher education as a force in the economic marketplace. 

http://www.ucaid.edu
http://www.ucaid.edu
http://www.ucaid.edu
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Unfortunately, it looks only at benefits and ignores the risks associated with the changing 

nature of academe. That is a deficiency compensated for by another part of the 

university-industry literature. It is written mainly by academics and deals with threats to 

the teaching mission, basic research, academic freedom and values, equity across 

disciplines, and commercialization of higher education (Blumenthal et al., January 1986, 

June 1986; Chew, 1992; Dickson, 1984; Feller & Roessner, 1995; Rhoades and 

Slaughter, 1995; Slaughter & Leslie, 1997; Slaughter & Rhoades, 1996). It demands that 

universities consider the broader implications of technology transfer, strategic alliances, 

academe's move into the marketplace, and the influence of corporate interests on 

academic missions (Peters and Etzkowitz, 1991). 

Relationships such as strategic alliances are seen as serving the values, ideologies, 

and economic interests of corporate America to the detriment of higher education 

(Slaughter, 1990). In their analysis of university-industry research collaborations, Nelkin, 

Nelson and Kieman (1987) write of the client's "major proprietary interest in the 

achievement of certain results" (p. 70). Even some less critical articles probe academic-

industry relationships and question their outcomes (Fusfeld and Haklisch, 1987; Kotabe 

and Swan, 1995). Strategic alliances are increasingly prevalent in higher education but 

the impact they will have on that institution is unclear. 

In the following section I discuss theoretical literature that may contribute to a 

greater understanding of statewide telecommunications networks serving higher 

education, some of which involve strategic alliances, all of which entail interactions of 

varying degree among colleges and universities, corporations, and government agencies. 
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Theoretical Frameworks 

The complexities inherent in telecommunications infrastructure often serve to 

discourage investigation. Affected parties, even those with vested interests in specific 

outcomes, may be intimidated by technical, economic, social and political details and 

neglect to inform themselves fully. The subsequent absence of a full range of actors or 

participants may result in the inadequate protection of the public interest. 

The increase in the number of public and private partnerships, such as those 

dedicated to telecommunications, has not been accompanied by the development of 

theories to support their analysis. Although organizational theory provides valuable 

insights for my research it tends to focus on single or like entities. The area of cross-

organizational or network theory is undertheorized and concentrates on the private sector 

and relationships between businesses. For these reasons, 1 do not utilize these theories in 

my research. 

However, I have found other theoretical literature valuable because it provides a 

framework for analyzing this complex web of information. Two primary theoretical 

influences inform this study, political economy and resource dependency, both of which 

are sensitive to the intricacies involved with the acquisition of scarce resources. 

Political Economy 

The political-economy framework as articulated by Wamsley and Zald (1973) 

emphasizes the criticality of examining all environments, internal and extemal, 

surrounding a process or organization. It points to the significant differences among state 

government, higher education and industry, factors that must be considered during 
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investigation and analysis. "The major features distinguishing public and private 

organizations are found in basic differences in the political bases of organizations and in 

their mechanisms of economic resource procurement" (p. 6). 

hifrastructure initiatives dedicated to providing Internet connectivity for publicly 

funded higher education institutions involve linkages among government, education and 

business. Each of these entities has a different mission and constituency from the other 

tvvo; in addition, government can control education and industry. Governmental 

accountability exists at both the federal and state levels but varies according to their 

agendas and priorities. 

State government has different responsibilities than the federal. Among those 

responsibilities are the education of its less affluent citizens and the facilitation of access 

to information in a manner that is equitable for all communities. Higher education, even 

that which is funded by state government, traditionally has been accorded a great deal of 

independence. Nevertheless, the state has oversight of higher education and its budget 

and can exercise substantial control. State government can influence industry through 

regulatory and legislative controls. All of these factors inevitably contribute to tension 

among the three groups when decisions are being made and resources being allocated. 

Benson (1975), another political economist, states that an analysis of what he 

refers to as "interorganizational networks" must focus on money and authority, as well as 

resource acquisition and the processes and activities that surround it. An examination of 

the funding of telecommunications infrastmcture initiatives benefits from a political 

economy perspective because of its attention to these underlying conditions. 
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Much of the literature written about telecommunications and networking takes a 

functionalist approach and lays out facts without any critical examination of the deeper 

reality. Therefore, I was struck by the power of Robin Mansell's The New 

Telecommunications: Political Economy of Network Evolution (1993) because he was 

not afraid to conduct a more rigorous investigation into what is quickly becoming one of 

the world's most valued resources. 

Mansell (1993) cites a recent work of David Noble that strikes at the greatest 

shortcoming of most existing literature on this topic: "analyses of the dynamics of 

political and economic change that link technical innovation with the automatic 

adjustment of markets have a tendency to perpetuate the mystification of social, economic 

and political relations that are embodied in technical innovations" (p. 196). It is this 

mystification that Mansell seeks to confi-ont, using a political economy fi-amework "to 

expose aspects of telecommunication network evolution that bias its development and 

become part of a complex system of institutionalized power relations" (p. 35). A political 

economy framework attends to the complexity of structures and processes that are 

involved in the funding of technology and telecommunications by public institutions and 

so is particularly appropriate for addressing issues of equitable access. 

Resource Dependencv 

Resource dependence theory also is usefiil in interpreting the conditions and 

forces that involve the financing of statewide telecommunications infi^tructure. This 

theory has much in common with political economy but places greater emphasis on 

dependence. The impact of this is discussed by Pfeffer and Salancik (1978): 
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While it is more common to view organizations as self-directed, making strategic 
decisions and vigorously pursuing courses of action, the concept of dependence 
suggests that organizations are partly directed by elements in their environment. 
Organizations formulate their own actions in response to the demands placed 
upon them by other organizations (p. 54). 

This is illustrated in relation to telecommunications infrastructure by the deeds of the 

federal government. The fact that the federal government has dedicated so much money 

to funding these initiatives confirms that it recognizes the Internet's importance as a tool 

for economic competitiveness and development on a global level. In effect, federal 

agencies direct the actions and choices of the organizations they fund by putting 

conditions and stipulations on their grants, by funding certain areas and not others. There 

seems to be evidence that the federal government's focus on technological 

competitiveness reverberates through the entire nation and influences policy-makers in all 

fifty states. 

Uncertainty and the counterbalancing impulse to stabilize are key concepts in 

resource dependence theory. Higher education traditionally has relied heavily on federal 

and state governments for fimding. Through changes in laws and the nature of fimding, 

i.e. from block grants to targeted funds, this pattem is being upset. This destabilization is 

compounded by the extreme unpredictability of information technology trends. Using 

resource dependence theory then we could expect public colleges and universities to 

increase their participation in strategic alliances with technology corporations for two 

reasons: first, because government, upon whom they continue to rely for funding, is 

encouraging them to, and second, in order to reduce the risks associated with the 
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substantial investments for telecommunications infrastructure (Slaughter and Leslie, 

1997). 

Power Dependence and Social Exchange Theories 

In addition to the writing on resource dependency and political economy, 

theoretical literature on power and dependence has contributed to the clarification of this 

paper. Power dependence theory (Bacharach & Lawler, 1980; Emerson, 1962; Lawler, 

1992) and social exchange theory (Blau, 1974; Cook, 1987; Emerson, 1962) both 

consider characteristics of power and dependence in relations between two or more 

parties negotiating to acquire scarce resources such as telecommunications infrastructure. 

They examine the types of interdependencies that are an inherent part of strategic 

alliances or relationships between a publicly firnded educational institution and state 

government. They look at such relationships as socially constructed forms that require in-

depth, meaningful analysis to uncover their complexities. 

Bacharach and Lawler (1980) write about the "interactional dynamics of power 

relationships" (p. 18). They provide the framework for examining how bargaining tactics 

might change the balance of power among university, government, and business (Lawler, 

1992). Their theory emphasizes the function of mutual dependence in moving bargainers 

through a successful negotiation. Although often thought of as it relates to union 

bargaining, power dependence theory is based on general principles that have broader 

applications. 

Emerson, Cook and other social exchange theorists focus on the interactions of 

actors in a relationship and deal with dependence, exchange domains, power relations and 
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alternative relations (Cook, 1987). They look beyond issues of power and dependence to 

the value and availability of resources contributed by participants. The lack of reasonable 

alternative resources increases dependency and changes the power dynamics of the 

relationship. Social exchange theory and the other theories discussed above provide 

valuable insights into the environments, actors, and relationships involved in 

telecommunications infrastructure initiatives. The above three theories are related in that 

they focus on organizations, interorganizational relationships and their activities within a 

broader context of power, politics and economics. Together they provide the framework 

for analyzing my data. 

Summarv 

This chapter summarizes the various topics related to the role of state government 

in facilitating equitable access for publicly funded institutions of higher education to 

advanced computer networks. Throughout the chapter I raise questions that require 

further examination if there is to be a planned approach to network development that 

considers the implications for equitable access. 

Although the federal government may attempt to protect the interests of the poor 

and underserved through general policy-making, the fifty state governments demonstrate 

their commitments to these policies and the values behind them with varying enthusiasm 

and effectiveness. State governments are responsible for the funding of public higher 

education, and for supporting equitable access to information for all of their citizens. The 

regulatory process at the state level is pivotal in the development of telecommunications 

infrastructure to support advanced technologies and applications. Unfortunately, too 
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often states lack both expertise in teleconununications and an appreciation for the 

profound repercussions that decisions regarding it may have on their society in the future. 

They are swept along by rapidly changing technology, reacting more than plaiming. 

Although many writers examine the structure and regulation of the 

telecommunications industry they do so without fully considering the added complexities 

surrounding the Internet and one of the major actors in its development, higher education. 

Many scholars analyze the contributions of technology and telecommunications to 

economic development but only occasionally make any connection to colleges and 

universities and, then, only in the context of workforce development. The relationship 

between state government and higher education is the topic of many books and articles 

but none of these explores any linkage with Internet connectivity. Many authors 

investigate strategic alliances including those with academic partners but none has 

considered the implications of telecommunications partnerships on the development of 

statewide networks. All of these areas may affect equitable access for publicly funded 

institutions of higher education to advanced Internet connectivity. 
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CHAPTERS 

METHODS 

Introduction 

As discussed previously, my research has two primary goals: first, to ascertain 

how state govermnents are developing high performance statewide networks; and second, 

to investigate how they are facilitating equitable access for institutions of higher 

education to these networks. The second goal is the one that motivated this research. 

The dearth of information on this topic necessitated the preliminary examination 

regarding the status of statewide networks. In short, the first goal informs the second. 

The design of my research is both quantitative and qualitative in order to portray 

more accurately and completely the environment of advanced networking in the United 

States. I employ three methods to answer my research questions, survey, document 

analysis and interview. By triangulating the data methodologically I hope to ensure the 

validity of my results. 

The first part of my dissertation is an exploratory study of the technology policies 

and practices of the fifty United States as they relate to advanced statewide networks, 

entities that I believe have responsibilities to include, at least, all publicly funded 

institutions of higher education. I examine these statewide networks in terms of ftmding, 

policy, and equity of access. I use quantitative methods associated with survey 

distribution and interpretation in order to deal with the vast quantity of information. The 

survey questionnaires also serve as a vehicle for selecting two states as case studies, the 
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primary thrust of my research. 

My expectations prior to beginning my study, expectations that have been 

confirmed, were that many states are eager to create telecommunications infrastructures 

that equitably serve their citizens and educational institutions but are unsure how to 

proceed. I thought that a case study approach might be more accessible and useful to 

practitioners challenged to construct such networks. An advantage to case study 

methodology cited by Lincoln and Cuba (1985) is the ability to transfer information fi*om 

one environment to another by providing a detailed description of local conditions and 

practices. 

There is tremendous variation between states in the development of their 

statewide networks. Some exist primarily because of the actions of educational 

institutions, others through a conscious effort on the part of officials within the state 

government. In examining these cases I utilize qualitative methods to allow the deeper 

meanings to emerge from the data and to assure the possibility of "serendipitous findings" 

(Miles, 1979, p. 590). By conducting document analysis I can take advantage of the 

reflectiveness of qualitative research, enabling me to discover underlying meanings by 

looking at organizations in context (Erickson, 1986). At the same time I can avoid the 

possibility that my presence might alter the findings as may be the case with interviews or 

observation (Merriam, 1988). Lincoln and Guba (1985) state that "qualitative methods 

are more sensitive to and adaptable to the many mutually shaping influences and value 

pattems that may be encountered" (p. 40), certainly a critical quality with something as 

complex as a state's telecommunications policy. The application of both of these methods 
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will be discussed more thoroughly below. 

Yin (1994) recommends the use of propositions to clarify direction and assure that 

the data collected relates back to the questions that motivated the study. Following his 

advice and a model used by Leslie and Rhoades (1995) I have created propositions to 

guide my research using literature in technology policy. I believe that existing literature 

and theories can provide a framework for discerning patterns between the role of state 

government and the development of statewide networks. 

Propositions 

Proposition 1: States that have more fomial administrative structures (e.g. state CIO, 

technology planning office) and policies in place are highly likely to fxmd 

telecommunications infrastructure for high performance connections to the Internet. 

A growing niunber of states are making efforts to improve their technological 

infrastructure, both intellectual and physical, in order to reap the benefits associated with 

high technology innovations (Feller and Anderson, 1994). By formally establishing an 

agency and an individual who are responsible for the technological development of a 

state, a state government confers a certain degree of authority and legitimacy on them 

which allows them to operate more effectively. Hierarchically, the closer the position of 

the chief information officer, in the case of technology, is to the governor the greater its 

authority and political influence (Lambright and Teich, 1989). The government also 

allocates budgetary support to permit the agency to fulfill its mission. Benson views 

these two resources, authority and money, as essential to the political economy of 

interorganizational networks (1975). 
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Proposition 2: The greater the variety of funding sources (e.g. federal, state, local, private) 

and the greater the willingness of state government to flmd telecommunications 

infrastructure (e.g. legislative appropriations, PUC monies) the more advanced and 

pervasive the statewide network. 

Slaughter and Leslie (1997) articulate a resource dependence perspective that 

closeness to the marketplace influences the amount of money that can be acquired; 

technology is and telecommunications are viewed as being close to the market and so 

they receive greater govenunent funding than social services. 

In their writing on resource dependence, Pfeffer and Salancik write of the 

connection between organizational survival and the ability to acquire and maintain 

resources (1978). One aspect of this is the management of the expectations and demands 

of external suppliers of resources. It would appear then that a network fimded by multiple 

sources, each source with different demands, should be among those that are the most 

highly developed. 

Proposition 3: The stronger the presence of high technology corporations within a state 

the stronger the statewide network. 

As Feller and Anderson (1994) write, state governments illustrate an economic 

model linking technological change and economic development that is based on the work 

of Schumpeter. One implication of this stance is the leadership role of industry within the 

state promoting technological innovation. It follows that information technology 
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companies will be strong advocates of a network they view as benefiting their growth and 

competitiveness. This perspective is consistent with resource dependence theory as 

described in the previous proposition. 

Proposition 4: The higher the level of coordination of activities and lobbying efforts 

among government, industry and higher education, the greater the likelihood that an 

advanced statewide network will exist. 

Wamsley and Zald (1973) recognize technological innovation as an external 

economic factor that has the ability to compel organizations to change the maimer in 

which they operate. The benefits associated with an advanced telecommunications 

infi-astructure are so substantial that they may motivate government, industry and higher 

education to work together. The more closely they coordinate activities, the greater the 

chances that consensus can be achieved regarding goals and priorities (Benson, 1975). 

Once that consensus has been reached and resources allocated to the project, participants 

have strong incentive to ensure a positive outcome. 

Proposition 5: States with doctoral granting public institutions of higher education are 

more likely to have advanced statewide networks. 

Feller (1997) writes of the importance of "research infi-astructure" in contributing 

to the robustness of a state's economic health; research universities are inextricably linked 

with this infi^tructure and the technological advances it produces. For the purposes of 

this dissertation, I examine Camegie Classification Research and Doctoral 1 and 2 
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institutions. Resource dependence theory shows us that it is very much in the interests 

both of the institution and the state in which it is located to invest in developing a high 

performance telecommunications network so that expected returns can be achieved. 

States with less illustrious institutions of higher education may not have the same 

incentive to invest the necessary capital for a statewide network. 

Proposition 6: State policies that actively promote advanced statewide networks thereby 

facilitate equity of access, making it possible for a wider range of higher education 

institutions to connect to the Internet than would happen without the intervention of state 

government. 

In a study of state science and technology offices, Lambright and Teich found that 

there was considerable political pressure on state govenmients to distribute research and 

development funds in an equitable fashion (1989). By extrapolating on their findings, it 

is possible to assume that states that are committed to enhancing their 

telecommunications infrastructure must do so in a manner that will not benefit one 

community to the detriment of others. Read and Youtie agree that central planning often 

results in a more evenhanded disbursement of resources (1996). 

Preliminary Informational Questionnaire 

Development of the Ouestioimaire 

A survey (see Appendix A for complete survey) was distributed consisting of 

nineteen, primarily multiple choice, questions. Such a design is often viewed as easy to 

answer and therefore elicits more responses. The questions sought to create a profile of 
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each state's telecommunications and administrative infrastructure, funding and policies in 

order to illustrate the state's readiness to provide equitable access to advanced 

applications on the Internet. They were directly tied to the propositions; most are used as 

measures for certain indicators. Above each of the questions I have inserted an 

underscored heading that identifies the area in which I was interested. These headings 

were not present in the questionnaire as distributed. 

Development of Network 

I. Does your state have an advanced (DS3, OC3 or above) statewide network that includes 
higher education institutions? 

No If no, skip to question 3. 
Yes If yes: 

a. When was it established? 
b. How was it established (e.g. executive order, law)? 

Unknown 

Scope of Network 

2. Does your statewide network include (check all that apply): 
4-vear colleges & universities public private 
2-vear community or technical colleges public private 
Tribal colleges 
K-12 schools public private 
Public libraries 
Government state local 
Healthcare institutions public private 
Services for the blind and deaf Yes No 
Other (olease speciM 
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Administrative Structure: Office 

3. Does your state government have a planning office for information services which 
oversees networking? 

No 
Yes 
Unknown 

Administrative Structure: Personnel 

4. Does a position with the title of "Chief Information Officer" exist in your state 
government? 

No 
Yes 
Unknown 

Funding: Variety of Sources 

5. Which of the following sources provide funding for the advanced statewide network? 
(check all that apply) 

Federal government 
State government 
Local government 
Business & industry 
Other (please describe) 
Unknown 

Funding: Legislative 

6. Has your state funded telecommunications infrastructure or connectivity through direct 
appropriations by the legislature? 

No 
Yes If yes: 

one-time 
on-going 

Unknown 
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Funding: Public Utility Cotninission 

7. Has your state's public utility commission funded telecommunications infrastructure or 
connectivity? 

No 
Yes If yes: 

one-time 
on-going 

Unknown 

State Government Support of Hipher Education Networking 

8. Please characterize your state govemment support of educational institutions' efforts to 
improve telecommunications infrastructure or connectivity. 

FUNDING POLICY 
Excellent Excellent 
Verv good Verv good 
Average/mixed Average/mixed 
Not verv pood Not very good 
Poor Poor 
Unknown Unknown 

Which agency (ies) is involved? 
Tvoe of support: 

Local Government Support of Higher Education Networking 

9. Please characterize your local govemment support of educational institutions' efforts to 
improve telecommunications infi^tructure or connectivity. 

FUNDING POLICY 
Excellent Excellent 
Verv good Very good 
Average/mixed Average/mixed 
Not verv good Not very good 
Poor Poor 
Unknown Unknown 

Which agency Ties) is involved? 
Type of support: 
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Lobbying of State Government 

10. Has your organization lobbied state government, formally or informally, regarding 
telecommunications infrastructure or connectivity? 

No 
Yes 
Unknown 

Presence of High Technology Industry 

11 .  How v i s ib le  a  presence  do  you  perce ive  h igh  t echno logy  corporat ions  to  have  in  your  
state? 

Extremely 
Very 
Moderately 
Not very 
Not at all 
Unknown 

If visible, where? 

Organization of High Technology Industry 

12. Please name any formal organizations or alliances created by these high technology firms. 

Support of High Technology Industry for Networking 

13 .  P lease  charac ter i ze  the  support  o f  these  corporat ions  for  advanced  s ta tewide  ne twork ing  
efforts. 

FUNDING POLICY 
Excellent Excellent 
Very pood Very good 
Average/mixed Average/mixed 
Not very good Not very good 
Poor Poor 
Unknown Unknown 
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Coordination of Higher Education and Business 

14 .  P lease  charac ter i ze  the  coord inat ion  ( e .g .  in formal  meet ings ,  s t ruc tured  commit tees )  o f  
university and industry efforts regarding advanced statewide networking. 

Excellent 
Very good 
Average 
Not very good 
Poor 
Unknown 

Interactions between Government Higher Education and Business 

15 .  How of ten  do  government ,  indus try ,  and  un ivers i ty  representa t ives  meet  each  year  to  
discuss advanced statewide networking? 

0 times/year 
1-2 times 
3-6 times 
7 or more times 
Unknown 

State Government Support of Higher Education Networking 

16 .  How cou ld  the  s ta te  government  p lay  a  greater  ro le  in  support ing  Internet  connec t iv i ty  in  
your state? 

Pilot Test of the Questionnaire 

Earlier versions of the questionnaire were pilot tested, first during the CAUSE98 

Conference in Seattle, Washington from December 8-11, 1998, and then from January 7-

9, 1999 during a workshop sponsored by the EDUCAUSE Net@EDU Program, 

"Institutional Opportimities for Advanced Networking". Individuals were selected 

purposively as test subjects and approximately thirty completed questioimaires. My 



84 

decision reflects the reasoning of Lincohi and Cuba (1985) who write of the ability to 

expand the scope of data collected beyond that possible with random sampling. I wanted 

to account for the broadest range of responses. I assumed an above average interest in 

and knowledge of advanced networking because each of the respondents was attending an 

academic computing conference. Beyond that, I attempted to include individuals 

representing various types and sizes of higher education institutions, networking 

consortia, educational and networking associations and foundations. By late February I 

contacted three individuals with whom I had had prior contact, each an expert in 

advanced networking issues, and asked them to complete the final questionnaire. Using 

their suggestions, I made a few minor changes to the instrument before sending it out. 

Target Population of the Questionnaire 

The questionnaire was intended to collect information about the status of 

advanced public computing networks in each of the fifty United States. For that reason I 

thought it important to get confirming reports from a number of well-informed sources in 

the state. Given the typical low response rate to surveys, I thought that by sending to 

multiple parties within a state I would have a greater chance of assembling data for each 

of the fifty states. I sent to the individual I assumed had the highest level of both 

knowledge and authority. If that person could not or would not answer the questiormaire, 

I hoped she would delegate it to a subordinate. Additionally, the ultimate goal was to 

evaluate equitable access to those statewide networks so I wanted to gather input from a 

broad range of respondents, including those outside of higher education but perceived to 

have an interest in telecommunications infrastructure. Finally, I thought it was important 
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only to contact individuals who were available via electronic mail because this, too, 

would indicate the level of technological advancement within a state. 

Using the above criteria, I identified the following agencies or organizations, and 

within them the following individuals, to contact: 

• Intemet2 public research or doctoral universities 
• Chief information officers 

• Non-Intemet2 public research or doctoral universities 
• Chief information officers 

• State coordinating boards of higher education (four year) 
• Executive directors 
• Chief information officers 

• State coordinating boards of higher education (community college) 
• Chancellors 
• Chief information officers 

• State technology offices 
• Chief information officers 
• Networking directors 

• Educational computing networks 
• Chief information officers 
• Networking directors 

• State agriculture departments 
• Secretary or commissioner 
• Chief information officers 

• State libraries 
• State librarian 
• Chief information officers 
• Networking directors 

• Public utility commissions 
• Chairperson or executive director 
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Upon compiling this list, I decided to supplement it with two other groups because 

some states were underrepresented. For those states, I consulted the "states.org" database 

managed by the Net@EDU program at EDUCAUSE and included selected names of 

contributors from states where I needed more subjects. I also included participants at the 

EDUCAUSE Institutional Opportunities for Advanced Networking workshop, tending to 

choose those who represented underserved populations: community colleges, historically 

black and tribal colleges. In the end the list comprised a total of 451 individuals. 

Distribution of the Questionnaire 

A form letter was composed for each of the above groupings with spaces left for a 

personalized greeting and the state name within the body of the message. An electronic 

mail message was then sent individually to each of the 451 subjects because I believed 

that would be more likely to elicit a response than one done as part of a mass mailing. In 

another attempt to encourage completion of the questionnaire, I was permitted to include 

a sentence in the cover letter that I would be sharing my findings with the Net@EDU 

program at EDUCAUSE. This is a highly respected association and one with which 

anyone involved in academic computing could safely be assumed to have some 

familiarity. 

It took me more than four days to send all of the messages, working a few hours a 

day. A first reminder was sent ten to fourteen days after the original mailing and a second 

reminder roughly twelve days later. The questionnaire was sent in rich text format as an 

attachment to the mail message. I considered the format a critical issue and conducted 
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multiple tests sending from different systems using different mailers. I concluded that a 

document in rich text format would be most likely to retain the formatting of the multiple 

choice questions and that the greatest number of recipients could read it. At the end of 

the letter I included an offer to send a facsimile copy to those unable to read the 

attachment. 

Response Rate of the Questionnaire 

For a variety of reasons the list of 451 recipients was reduced in number. As soon 

as I sent out the electronic mail messages some were retumed as having bad addresses. 

When this happened I verified the addresses where possible through electronic databases 

available over the Internet. After three unsuccessful attempts to contact an individual, I 

eliminated that name from my original list of 451. In some cases, I was contacted by an 

agency that the recipient no longer worked there and then, too, the name was dropped. 

Frequently, a recipient would respond that he did not have enough expertise to complete 

the questionnaire and in those instances, too, he was removed from the original roll. 

When someone replied that she was forwarding the message on to another person, the 

first person's name was replaced by the name of the second person. If the message was 

forwarded but I was given no contact information the name was eliminated from the 

original list. Often, the message was forwarded on to an individual who had received the 

questionnaire directly from me. Then, also, the name of the person forwarding the 

message was taken off the earlier roll. 

It is not surprising that one or more individuals within a state, whom I already had 

identified and contacted, were recognized as being more appropriate respondents because 
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of the way in which the original names were compiled. This was particularly true in 

states with more highly developed networks where one person could be identified as more 

knowledgeable than others were. Recipients of the questionnaire from some states. North 

Dakota for example, coordinated their e£forts to respond so that one individual person 

agreed to respond for all of the higher education contacts. In that example, although eight 

people in North Dakota were among the recipients of my mailing, four were not included 

in the final count. 

All of the above factors contributed to the original list being reduced from 451 

names to just 372. Out of those 372 people, 174 completed and returned questionnaires 

for a 46.8% response rate. 
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Questionnaire Distribution and Response Rate 

State Originally Sent Counted as Sent # of Responses Response Rate 

Alabama 11 9 4 44% 
Alaska 11 8 3 38% 
Arizona 9 8 6 75% 
Arkansas 11 9 2 22% 
California 15 12 4 33% 
Colorado 11 11 3 27% 
Connecticut 11 10 2 20% 
Delaware 7 5 2 40% 
Florida 15 14 6 43% 
Georgia 10 7 4 57% 
Hawaii 7 4 2 50% 
Idaho 6 6 2 33% 
Illinois 9 9 4 44% 
Indiana 8 5 4 80% 
Iowa 12 8 6 75% 
Kansas 8 6 1 17% 
Kentucky 6 5 1 20% 
Louisiana 7 7 3 43% 
Maine 8 7 1 14% 
Maryland 8 7 6 86% 
Massachusetts 9 7 3 43% 
Michigan 8 5 1 20% 
Minnesota 10 8 4 50% 
Mississippi 9 9 8 89% 
Missouri 9 6 2 33% 
Montana 7 6 4 67% 
Nebraska 7 6 5 83% 
Nevada 8 7 1 14% 
New Hampshire 6 6 3 50% 
New Jersey 7 6 4 67% 
New Mexico 10 10 5 50% 
New York 10 8 2 25% 
North Carolina 12 9 6 67% 
North Dakota 8 4 2 50% 
Ohio 11 8 3 38% 
Oklahoma 7 5 4 80% 
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Oregon 14 11 4 36% 
Pennsylvania 8 5 3 60% 
Rhode Island 5 4 1 25% 
South Carolina 5 5 1 20% 
South Dakota 6 5 3 60% 
Tennessee 6 6 1 17% 
Texas 15 13 6 46% 
Utah 11 9 5 56% 
Vermont 5 5 1 20% 
Virginia 14 12 9 75% 
Washington 12 10 7 70% 
West Virginia 8 7 3 43% 
Wisconsin 9 8 5 63% 
Wyoming 6 5 2 40% 

Total 452 372 174 47% 

Table 3.1 

Data Analysis of the Questionnaire 

I used cross-tabulations to control for the effect of different variables, creating 

distribution tables for each of the propositions to ascertain the frequency of responses. 

My decision to use cross-tabulations was predicated on the nature of the data, which was 

categorical, not quantitative. I then performed ANOVA or chi-square tests in order to 

verify the reliability of the responses. 

Case Studies 

Selection of Case Studies 

Once I obtained sufficient questionnaire responses and was able to gain an 

understanding of the degree of advanced networks in each of the fifty states, I selected 

Mississippi and Washington State for case study analysis. Each one is a state that has 

taken visible and concrete measures to develop a high level of connectivity for public 
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agencies and institutions. The legislatures in each of these states mandated the 

establishment of an advanced statewide network to serve education, in 1994 in 

Mississippi and in 1996 in Washington. In both cases networks have been successfully 

implemented that support connectivity for all of education, from kindergarten through 

university. When selecting states as case studies, my interest in equity of access compels 

me to look beyond disparities among higher education institutions to those existing in the 

larger realm of public education. 

Regional Bell Operating Companies (RBOCs) play significant roles in the 

development of telecommunications infrastructure although it is unclear exactly how or to 

what degree they influence the political process within the state government and 

regulatory agencies. For this reason, in order to examine this effect more closely, 1 chose 

states that have different RBOCs: Mississippi, BellSouth and Washington, USWest. 

The literature reveals the positive connection between telecommunications 

infrastructure and economic development. In a broader but not unrelated context, 

Etzkowitz and Dougherty found that economic difficulties were prime contributors to 

states' policy efforts in the area of high technology (1996). Mississippi (5.4%) and 

Washington (4.8%) both had higher than average annual unemployment rates in 1998 

according to the Bureau of Labor Statistics (stats.bls.gov/lauhome.htm). I posited that 

this would act as added incentive to their efforts to enhance their statewide 

telecommunications infrastructures. Finally, each of these states had a high response rate 

to the informational questionnaire, indicating that I could anticipate cooperation with my 

further research. 
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Data Collection for the Case Studies 

I focused on documents that were available electronically over the Internet, 

occasionally supplementing them with material requested from one of the questionnaire 

respondents. These documents were created over the last few years for purposes entirely 

unrelated to my research, however valuable they ultimately proved to me. In this sense, 

they are true reflections of the environments in which they were created (Merriam, 1988). 

Documents can be viewed roughly as internal and external to the networks being 

studied, although there is some overlap between the two. Press releases, websites, 

meeting minutes, membership rosters, and master plans are generated at the internal, or 

organizational, level. Legislation about the network and public utility commission orders 

represent the external level, that is, state government oversight. 

Websites for the Council for Education Technology in Mississippi and the K-20 

Network in Washington serve as the public faces of both entities. By looking at a 

website, I learned general information about each network's organization and priorities, 

and was pointed to other important resources. I hoped that press releases would teach me 

about how the govenmient and network office wanted to project themselves to the public 

regarding the issue of telecommunications infrastructure. 

Master plans reveal strategic goals for an organization, directions in which it is 

expected to move and outcomes it should achieve, as well as its structure. Meeting 

minutes permit a non-participant to gain insight into the process of negotiating objectives 

and work responsibilities, and to become familiar with the personalities involved. 

Membership rosters detail individual names and titles but beyond this they are valuable 
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because they indicate who was appointed by whom, who is asked to participate and, by 

extension, who is not. 

I investigated legislation in the hope of learning about the genesis and the 

rationale for each network's existence. Legislators have choices in terms of what bills to 

sponsor and support, and whether or not something makes it to the floor or is tabled 

indefinitely. Telecommunications infrastructure and a statewide network then 

realistically must be viewed as having gone through political processes that shape 

outcomes. By thoroughly analyzing a piece of legislation I expected it to be possible to 

interpret the context in which it was created and the relative weight given to its various 

elements. 

Public utility commissions, central to the regulatory process, may have a direct 

impact on the establishment and growth of telecommunications networks and, therefore, 

the delivery and accessibility of services. Their orders affect corporate profits and 

consumer charges. If a telecommimications company wants to have rates and conditions 

of service, or even local access and transport areas, modified it must appeal to the utility 

board. Just as the legislative process is a complex interplay of actors and motives, so too 

is the regulatory one. I hoped that by examining commission orders I could obtain a 

greater understanding of the issues involved related to access to advanced 

telecommunications networks. 

Document Anztlvsis of the Case Studies 

As stated at the beginning of this chapter, my second research question, and the 

focus of the case studies, is to investigate how state governments are facilitating equitable 
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access for institutions of higher education to advanced computer networks. Once I had 

collected the documents detailed above, I was confronted with the issue of how to analyze 

them. Again, I turned to Rhoades (1996) for a clear and logical model of how to code and 

analyze written documents. His approach was especially helpful because it dealt with 

machine-readable files. 

I was able to examine the documents I had gathered over the Internet using a 

computer to find keywords and phrases. I searched for references to equitable access and 

universal service, and included the search terms of rural, urban, race, poor and have-nots 

because they are often found in access rhetoric. Depending upon the context in which 

these phrases were used, 1 initially coded them in one of four broad categories; 

telecommunications infrastructure, administrative infrastructure, fimding, or policy. 

These are the same categories as those used to develop the informational questionnaire, 

with the exception that the single telecommunications and administrative infrastmcture 

categor>' used earlier was split in two. 

References were coded as telecommunications infrastmcture when they related to 

technical aspects of information access and delivery, e.g., bandwidth, physical switches. 

Administrative infrastructure was used to code data related to personnel or offices 

responsible for creating or managing the network. References to any type of financial 

support for the network or the expansion of access were coded under the heading of 

funding. Finally, references to laws, regulations or organizational guidelines were coded 

as policy. Later I coded information from the documents into sub-categories according to 

themes that materialized naturally from the data (Miles, 1979). 



95 

Summary 

This chapter discussed the methods involved in the collection and analysis of data 

relevant to the two overarching research questions and six related propositions. The 

research concentrates first on creating an accurate picture of advanced statewide computer 

networks serving public higher education, and then on investigating efforts to provide 

equitable access to those networks. The subsequent chapters present my findings and 

conclusions. 
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CHAPTER 4 

QUESTIONNAIRE DATA PRESENTATION & ANALYSIS 

Introduction 

The purpose of distributing a questionnaire to knowledgeable individuals across 

the United States was to gather enough information to select two states as interesting case 

studies regarding networking and equity of access issues. An added benefit is that the 

data collected may provide a context for interpreting those case studies. This chapter, 

then, summarizes and analyzes the responses to that questionnaire. 

Given the objectives and scope of my research this chapter is not a comprehensive 

quantitative analysis of advanced statewide networks. Rather it is a description of 

telecommunications infrastructure efforts as perceived by sources within each state whom 

I believed to be well-informed. Stated another way, my research measures perceptions 

not actual infrastructure. I have made no attempt to weight responses from contributing 

states because the number of individuals surveyed is too small and because this is a non-

probabilistic study. It is my assumption that respondents living in states with a higher 

level of coimectivity were more likely to respond that those without advanced statewide 

networks. Also, the recipients of my questionnaire disproportionately were drawn from 

higher education and so that perspective may be represented more strongly than others. 

The Intemet is a complex web of networks, not one monolithic network that is 

easily assessed. That reality compounds the differences that are inherent in a democracy 

as diverse as the fifty United States. Each of the fifty states has a distinct history. 
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identity, goals and priorities. Higher education systems reflect this and vary greatly from 

one state to another: the commimity college system in California is vastly unlike the one 

in Maine. A certain type of statewide network may be appropriate and desirable for one 

state but not for another. Statewide networks are evolving rapidly resulting in a scarcity 

of accessible and authoritative information available for researchers. For these reasons, I 

make no attempt to compare statewide networks in this chapter focusing instead on issues 

and characteristics that are held in common. 

Completed questionnaires were received from all fifty states, although only one or 

two responses represent some states. States with only one response are: Kansas, 

Kentucky, Maine, Michigan, Nevada, Rhode Island, South Carolina, Termessee and 

Vermont. States with two responses are: Arkansas, Connecticut, Delaware, Hawaii, 

Idaho, Missouri, New York, North Dakota and Wyoming. Respondents from a single 

state did not always agree about the answer to a particular question, but obviously 

unanimity is more easily achieved when there is a low response rate. 

The discussion is organized around the previously mentioned propositions. 

Specific questions from the survey (see Appendix A) are linked to each proposition to 

clearly illuminate the analysis. Frequency of responses to each of the questionnaire items 

related to the first four propositions is summarized in Table 4.1. The means and standard 

deviations of responses to each of the questionnaire items by the associated proposition 

are given in Table 4.2. Information about Proposition 5 is covered later in the chapter. I 

examine Proposition 6 as part of the qualitative, case study section of my research in the 

next chapter. 
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The first question of the survey asks if a state has an advanced statewide network 

that includes higher education institutions. This is a critical issue and yet it is difficult to 

confidently define a term such as advanced because of the rapidity with which 

technology is evolving. I relied on the opinions of experts in the field of academic 

computing in choosing the minimal speeds of DS3 (45 Megabits per second) and OC3 

(155 Megabits per second) for my definition. It is only at these speeds that high 

performance computing applications can operate across networks and so they seemed 

appropriate for the purpose of my research. 

Frequency of Responses by Proposition & Questionnaire Item 

Proposition & Question * Item # N % 

Proposition 1: Administrative Structure & Funding 
State planning office 3 173 

Yes 143 82.7 
No 27 15.6 
Unknown 3 1.7 

Chief information officer 4 172 
Yes 111 64.5 
No 51 29.7 
Unknown 10 5.8 

Direct legislative appropriations 6 173 
Yes 123 71.1 
No 42 24.3 
Unknown 8 4.6 

Characterize state fimding 8 163 
Excellent 23 14.1 
Very good 39 23.9 
Average/mixed 54 33.1 
Not very good 21 12.9 
Poor 16 9.8 
Unknown 10 6.1 

Table 4.1 



99 

Proposition & Question * Item # N % 

Proposition 2: Funding & Development of Network 
Advanced statewide network 1 170 

Yes 118 69.4 
No 49 28.8 
Unknown 3 1.8 

Scope of network 2 169 
4-year colleges and universities 

Not included 50 29.6 
Public 60 35.5 
Public and private 59 34.9 

2-year community or technical colleges 
Not included 64 37.9 
Public 70 41.4 
Public and private 35 20.7 

Tribal colleges 23 13.6 
K-12 schools 

Not included 67 39.6 
Public 60 35.5 
Public and private 42 24.9 

Public libraries 82 48.5 
Government 

Not included 72 42.6 
State 56 33.1 
State and local 41 24.3 

Healthcare institutions 
Not included 104 61.5 
Public 39 23.1 
Public and private 26 15.4 

Services for the blind and deaf 42 24.9 
Sources of funding 5 168 

Federal government 80 47.6 
State government 143 85.1 
Local government 33 19.6 
Business & industry 33 19.6 
Other 43 25.6 

Direct legislative appropriations 6 173 
Yes 123 71.1 
No 42 24.3 
Unknown 8 4.6 

Table 4.1 - Continued 
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Proposition & Question * Item # N % 

Propositions: Hieh Technoloev Corporations 
Visibility of high tech corporations 11 172 

Extremely 45 26.2 
Very 54 31.4 
Moderately 46 26.7 
Not very 22 12.8 
Not at all 2 1.2 
Unknown 3 1.7 

Corporate funding support 13 159 
Excellent 6 3.8 
Very good 18 11.3 
Average 41 25.8 
Not very good 22 13.8 
Poor 17 10.7 
Unknown 55 34.6 

Corporate policy support 13 156 
Excellent 11 7.1 
Very good 26 16.7 
Average 36 23.1 
Not very good 13 8.3 
Poor 14 9.0 
Unknown 56 35.9 

ProDOsition 4: Coordination of Government. Industry and Hieher Education 
Coordination of activities 14 169 

Excellent 15 8.9 
Very good 45 26.6 
Average 51 30.2 
Not very good 23 13.6 
Poor 9 5.3 
Unknown 26 15.4 

Frequency of meetings 15 168 
0 times/year 20 11.9 
1-2 34 20.2 
3-6 42 25.0 
7 or more 33 19.6 
Unknown 39 23.2 

Table 4.1 - Continued 
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Means and Standard Deviations of Questions by Proposition & Questionnaire Item 
(N=174) 

Proposition & Question * Item # Mean SD Minimum Maximum 

Proposition 1: Administrative Structure & Funding 
State planning office 3 .86 .39 .00 ••2.00 
Chief information officer 4 .76 .55 .00 2.00 
Direct legislative appropriations 6 .80 .50 .00 2.00 
Characterize state funding 8 3.01 1.37 .00 •••5.00 

Proposition 2: Funding & Development of Network 
Advanced statewide network 1 .73 .48 .00 2.00 
Scope of network (cumulative) 2 4.82 4.10 .00 13.00 

4-year colleges & universities 1.05 .80 .00 2.00 
2-year community colleges .83 .75 .00 2.00 
Tribal colleges .14 .34 .00 1.00 
K-I2 schools .85 .79 .00 2.00 
Public libraries .49 .50 .00 1.00 
Government .82 .80 .00 2.00 
Healthcare institutions .54 .75 .00 2.00 
Services for deaf and blind .25 .43 .00 1.00 

Direct legislative appropriations 6 .80 .50 .00 2.00 
Sources of funding; 5 

Federal government .48 .50 .00 1.00 
State government .85 .36 .00 1.00 
Local government .20 .40 .00 1.00 
Business & industry .20 .40 .00 1.00 
Other .26 .44 .00 1.00 

Proposition 3: High Technology Corporations 
Advanced statewide network 1 .73 .48 .00 2.00 
Scope of network (cumulative) 2 4.82 4.10 .00 13.00 
Visibility of high tech corporations 11 3.63 1.14 .00 5.00 
Corporate funding support 13 1.80 1.59 .00 5.00 
Corporate policy support 13 1.97 1.75 .00 5.00 

Proposition 4: Coordination of Government. Industry and Higher Education 
Advanced statewide network 1 .73 .48 .00 2.00 
Scope of network (cumulative) 2 4.82 4.10 .00 13.00 
Coordination of activities 14 2.74 1.52 .00 5.00 
Frequency of meetings 15 3.22 1.33 1.00 5.00 

* See Appendix A for questionnaire 
** Responses of No are coded as 0, Yes as 1, and Unknown as 2 
*** Responses range from Poor, which is coded as 0, to Excellent, which is coded as 5 

Table 4.2 
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Proposition 1: States that have more formal administrative structures (e.g. state 
CIO, technology planning office) in place are highly likely to fund 
telecommunications infrastructure for high performance connections to the 
Internet. 

According to the political economy framework discussed earlier, money and 

authority are two essential resources of interorganizational networks (Benson, 1975). In 

analyzing this proposition in terms of advanced statewide networks and the likelihood 

that the existence of offices such as the Chief Information Officer or technology planning 

would positively impact funding, I use four questions. Questionnaire items 3 (Does your 

state government have a planning office for information services which oversees 

networking?) and 4 (Does a position with the title of "Chief Information Officer" exist in 

your state government?) are independent variables for formal administrative structures. 

Question 6 (Has your state flmded telecommunications infr^tructure or connectivity 

through direct appropriations by the legislature?) and the first half of 8 (Please 

characterize your state government support of educational institutions' efforts to improve 

telecommunications infrastructure or connectivity) are dependent variables regarding 

funding. 

I had hoped to use question 7 in my analysis but it became clear after reviewing 

responses that it was not accurately phrased; "Has your state's public utility commission 

funded telecommunications infrastructure or connectivity?" Public utility commissions 

regulate the telecommunications industry but do not directly fxmd anything. Although 

their directives may have supported the enhancement of telecommunications networks in 

certain states it has been ancillary to formal legislative funding mechanisms. I believe 

that respondents overwhelmingly responded no to question 7 because of the poor 
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phrasing and, for that reason, I eliminated it from my analysis. This is unfortunate 

because the role of the state public utility commission may be critical to the development 

of advanced computing networks. It is a topic that demands further study, even if not in 

this dissertation. 

Public utility commissions control the rates for public telephone service because 

of their responsibilities in regulating regional Bell operating companies and local 

exchange carriers. The manner in which this is carried out impacts the willingness of 

private companies to invest their capital in upgrading existing telecommunications 

infrastructure. As Wilson (1993) states, "The goal of providing an advanced system may 

conflict with the goal of universal service and low telephone rates because the capital 

required for building an advanced system may have to be raised through increases in 

local rates" (p. 209). 

The response rates given in Table 4.1 reflect the perceptions of the individuals 

surveyed regarding networking in their states and should not be misinterpreted. For 

example, 82.7% of respondents stated that their state govenmients had a planning office 

responsible for networking, not that 82.7% of states have such an office. In the same 

manner, 64.5% of the individuals surveyed responded that their state govenunents had a 

position titled, "Chief Information Officer." A few of the people who responded 

negatively to these two questions noted that their states were in the process of creating 

this level of administrative infrastructure. Although 71.1% responded that their state 

legislatures had directly appropriated funds to support telecommunications infrastructure, 

only 38% viewed their state support as excellent or very good. 
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Answers from twenty states indicated a lack of agreement about whether or not 

their states have information technology planning offices. Respondents from three states, 

Maine, Nevada, and Vermont, agreed that they do not exist within their government. 

Twenty-seven states do have these offices, according to questionnaire responses: 

Alabama, Alaska, Arkansas, Georgia, Hawaii, Idaho, Kansas, Kentucky, Louisiana, 

Maryland, Michigan, Minnesota, Missouri, Montana, New Jersey, North Carolina, North 

Dakota, Oregon, Pennsylvania, Rhode Island, South Carolina, South Dakota, Tennessee, 

Texas, Virginia, West Virginia, and Wyoming. 

Only seven states clearly do not have a state chief information officer: Idaho, 

Maine, Montana, Nevada, New York, Oklahoma, and Wisconsin. There were 

contradictory answers for twenty-one states. The remaining twenty-two states that appear 

to have chief information officers are: 

California Michigan Oregon Vermont 
Connecticut Missouri Pennsylvania Virginia 
Georgia Nebraska Rhode Island West Virginia 
Kansas New Jersey South Carolina Wyoming 
Kentucky New Mexico Tennessee 
Massachusetts North Carolina Utah 

Again, when evaluating responses regarding the funding of telecommunications 

infrastructure through direct appropriations by the state government I did not count states 

where there was not unanimous agreement. Five states have not funded statewide 

networks using direct appropriations; they are Kansas, Maine, South Dakota, Tennessee 

and Vermont. Responses indicate that the following twenty states have: 

Alabama Indiana Minnesota Rhode Island 
Alaska Iowa Missouri South Carolina 
Colorado Kentucky Nevada Washington 
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Florida Massachusetts North Dakota West Virginia 
Hawaii Michigan Ohio Wyoming 

Correlations Related to Administrative Structure and Funding 

Question Plaiming 
Office 

CIO Appropriation State Funding 

Planning Office 1.00 0.22* • 0.03 -0.01 
CIO 1.00 0.02 0.02 
Appropriation 1.00 0.18* 
State Funding 1.00 

* Correlation is signi icant at the [).05 leve (2-tailed) 
•^Correlation is significant at the 0.01 level (2-tailed) 

Table 43 

Proposition 1 posits that states that have more formal administrative structures in 

place are highly likely to fund telecommunications infi-astructure for high performance 

connections to the Internet. I examined this by conducting correlations (Table 4.3) 

among these four questions. Although the questionnaire responses indicate a correlation 

between the presence of an information services office that oversees networking and the 

existence of a state chief information officer, there is no support for their effecting the 

legislative fimding of connectivity or telecommunications infrastructure initiatives. 

This proposition draws upon the writings of Aaron Wildavsky (1992) and Max 

Weber (1964). Wildavsky's experience with the federal budget process led him to 

conclude that resource allocations and legislative ftmding choices reflect the priorities of 

government administrations; a conclusion that 1 would consider indisputable. Weber's 

research of bureaucracies found that concomitant with the creation of organizations is the 

introduction of new advocates, again a conclusion I do not find surprising. 
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How then do I explain this finding, one that would seem to run counter to the 

assumptions of state ofiScials who believe that a larger administration is required to 

support technology and networking projects? The most credible explanation is that it 

may be because of the rapidly changing environment surrounding technology. I came 

across one indication of this recently. During the fall of 1999 Steve FColodney was 

referred to as the Director of Information Services of Washington State in all official state 

documents; in March of 2000 a press release from his office used the term "chief 

information officer" to describe him. 

There is a significant correlation between direct appropriations made by state 

legislatures and the perceptions of respondents regarding state funding support for higher 

education connectivity. I directed my questionnaire to extremely knowledgeable sources 

in each state regarding technology and networking, and this finding confirms their grasp 

of conditions within the state government. 
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Proposition 2: The greater the variety of funding sources (e.g. federal, state, local, 
private) and the greater the willingness of state government to fund 
telecommunications infrastructure (e.g. legislative appropriations) the more 
advanced and pervasive the statewide network. 

The ability to acquire and maintain resources is a key to the strength and 

longevity of an organization (Pfeffer and Salancik, 1978). It should then follow that a 

statewide network that has achieved a high level of sophistication and ubiquity would 

have demonstrated success in soliciting funding. I examine this proposition using 

questions 5 (Which of the following sources provide fimding for the advanced statewide 

network?) and 6 (Has your state funded telecommunications infrastructure or 

connectivity through direct appropriations by the legislature?) as independent variables 

for funding telecommunications infrastructure. Question 5 asks about the sources of 

funding (federal, state, local government, business & industry, and other) with each of the 

responses coded as a separate variable. Question 6 asks about direct appropriations by 

the state legislature; information about whether funding was one-time or on-going is not 

used here because of the summary nature of this analysis. That part of the question was 

included in order to facilitate research on the two case studies. 

I use questions 1 (Does your state have an advanced (DS3, OC3 or above) 

statewide network that includes higher education institutions?) and 2 (Does your 

statewide network include...?) as dependent variables to assess the level of development 

and pervasiveness of the statewide network. Question 1 is specifically about whether or 

not the network has a high-speed connection of DS3, OC3 or above that would permit 

advanced performance computing. Question 2, which seeks to ascertain the scope and 

ubiquity of the network, asks respondents to check those of the following public and/or 
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private institutions which are included in the statewide network: 4-year colleges & 

universities, 2-year community or technical colleges, tribal colleges, K-12 schools, public 

libraries, state or local government, healthcare institutions, and services for the blind and 

deaf. 

I was uncertain about how to adequately and accurately examine and analyze an 

issue as complex as the scope of a statewide network. To do so thoroughly would require 

significantly more effort than justified for a minor section of my survey. Therefore, I 

decided to cover pervasiveness in more detail as part of the two qualitative case studies. 

No attempt is made in this chapter to compare quantitatively different states and the 

scope of their networks. This analysis simply tries to assess whether or not states have 

included the entities listed above in their networks. 

Eight variables were created for all of the categories as detailed in Tables 4.1 and 

4.2. Tribal colleges only exist in twelve of the fifty states, although a few respondents 

from other states responded hypothetically that their networks would not exclude tribal 

colleges. A variable was created to indicate the cumulative score for question 2. 

As noted in Table 4.1, which gives the fi"equency of response rates, almost 70% of 

respondents said that their states had an advanced statewide network. There was not 

always unanimous agreement by individuals representing one state on whether or not 

they had an advanced network although certainly it was easier to achieve unanimity when 

there was a lower response rate from a state. Respondents from twenty-three states 

clearly agreed that they had a network operating at, at least, DS3 or OC3 speeds. Those 

states are: 
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Alabama 
California 

Kansas 
Kentucky 
Maine 

Nevada 
New York 

Virginia 
Washington 
West Virginia 
Wisconsin 
Wyoming 

Georgia 
Hawaii 
Indiana 
Iowa 

Michigan 
Mississippi 
Nebraska 

North Carolina 
North Dakota 
Oklahoma 
South Dakota 

This list changes slightly in responses about the scope of the network, possibly 

because of conflicting answers. All of the above states with the addition of Ohio and the 

exclusion of Alabama and South Dakota indicate that they include public, and in some 

cases private, four-year postsecondary institutions in their networks. The above list 

changes even more regarding the inclusion of two-year community colleges with Ohio 

again being added and Alabama, California, Nebraska, South Dakota and Washington 

being removed. 

Respondents from the following eleven states agreed that their statewide networks 

included K-12 schools: Hawaii, Kansas, Kentucky, Maine, Michigan, Mississippi, 

Nevada, New York, North Carolina, North Dakota, and Ohio. 

Just over 70% of those answering the questionnaire indicated that their networks 

include both public and private 4-year colleges and universities, and 62.1% that public 

and private 2-year colleges are included. Over sixty percent (60.4%) responded that 

public and private K-12 schools were part of the statewide networks, and 57.4% that state 

and local governments were. 

The question regarding sources of funding indicated that 47.6% were receiving 

funding from the federal government, 85.1% from the state, 19.6% from both the local 

government and business and industry, and 25.6% from the "other" category. Typically, 
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this final source of "other" was noted as being subscription or membership fees that 

institutions pay to utilize the statewide network. 

Slightly more than seventy percent (71.1%) of respondents said that their states 

had flmded telecommunications infrastructure through direct appropriations by the 

legislature, and 24.3% said that theirs had not. 

I tested Proposition 2 by correlating responses (Table 4.4) to the above four 

questions. The correlation between the existence of an advanced statewide network and 

funding by both federal and state governments was significant. Scope of the network 

also significantly correlated with federal funding. By doing a cross-tabulation (Table 4.5) 

of questions 1 and 5-federal funding and 5-state funding, I found that 92.4% (109-rl 18) 

of states with an advanced network have state flmding while only 55.9% (66^118) have 

federal fimding. 

Correlations Related to Funding and Development of the Network 

Question Appropriation Federal State Local Business Other 
Advanced 0.13 0.22** 0.33**» 0.10 0.10 -0.08 
Scope -0.13 0.1 0.13 0.20 0.14 0.06 
* Correlation is significant at the 0.05 level (2-tailed) 
**Correlation is significant at the 0.01 level (2-tailed) 
**•Correlation is significant at the 0.001 level (2-tailed) 

Table 4.4 
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Cross-tabulations of Statewide Networks and Sources of Funding 

Source of Funding Not advanced Advanced Unknown 

No federal funding 30 52 3 
Federal funding 14 66 
No state funding 15 9 1 
State funding 29 109 2 
No local government funding 38 91 3 
Local government funding 6 27 
No business funding 38 91 3 
Business funding 6 27 
No other funding 30 90 3 
Other funding 14 28 

Table 4.5 

Proposition 2 hypothesizes that the greater the variety of funding sources and the 

greater the willingness of state government to fund telecommunications infi-astructure the 

more advanced and pervasive the statewide network. It is supported by the data gathered 

by the questionnaire. Certainly all sources of funding can contribute to the creation of an 

advanced and ubiquitous statewide network but it is clearly federal and state fimding 

sources that are the most significant in these efforts. 
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Proposition 3: The presence of high technology corporations within a state 

influences the level of advancement of the statewide network. 

A Schumpeterian (1976,1993) economic model connects economic development 

and technological change, which is consistent with high technology industries promoting 

innovations within their states. If these businesses believe that advanced statewide 

networks will positively affect their competitiveness then they should be advocates with 

the state government. 

Question 11 (How visible a presence do you perceive high technology 

corporations to have in your state?) and both the funding and policy sections of question 

13 (Please characterize the support of these corporations for advanced statewide 

networking efforts) act as independent variables for the presence of high technology 

corporations. As in the preceding proposition, question 1 is the dependent variable for 

the existence of an advanced statewide network and question 2 is the dependent variable 

for the scope or pervasiveness of that network. 

Respondents from thirteen states indicated that high technology corporations had 

an extremely or very visible presence in their states: California, Georgia, Massachusetts, 

Michigan, Nevada, New Jersey, South Carolina, Tennessee, Texas, Utah, Vermont, 

Washington, and West Virginia. Reflecting the increasing belief in the importance of 

high technology to the economy and society, more than 50% of the responses (see Table 

4.1) indicate a very or extremely visible presence of technology industries in their states. 

Respondents were less certain about the support that these corporations might have on 

advanced statewide networking efforts. Only IS.1% rated corporate support for funding 
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as excellent or very good with almost a quarter of them believing it not very good or 

poor. Corporate support for related policy issues was only slightly better with 23.8% 

answering excellent or very good and 17.3% checking not very good or poor. The 

perceptions of a very knowledgeable group of individuals involved with statewide 

networking for higher education appear to find high technology business only marginally 

involved in efforts to support these networks. 

Correlations Related to High Technology Corporations 

Question Corporate presence Funding support Policy support 
Advanced Network -0.05 0.21* 0.29* • 
Scope -0.06 -0.12 -0.06 
* Correlation is signii leant at the O.OS level (2-tailed) 
••Correlation is significant at the 0.01 level (2-tailed) 

Table 4.6 

There is no correlation between the visibility of high technology corporations and 

either the existence of an advanced network or its scope (see Table 4.6); neither is there a 

correlation between the ubiquity of the network and any one of the questions about high 

technology corporations. 

In analyzing these results, I must question how much my choice of questionnaire 

respondents confounded the findings. 1 did not send the questiormaire to any business or 

industry representatives, only individuals from state networks, education and 

government. My findings might have been quite different if they had been included. 

I interpret these results as indicating that ^te government will act independent of 

high technology industry when creating a statewide network. This does not mean that the 

presence of these companies or the desire to attract these types of businesses to the state 
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may not influence elected officials in their decision making. Government action in 

developing their telecommunications infrastructure may be more a sign of isomorphism 

and competitiveness, i.e., successful states are establishing networks so our state needs to 

create one too. 

There is a significant correlation between an advanced statewide network and 

corporate support for both funding and policy. If we consider that most respondents 

thought that corporate support for telecommunications infrastructure initiatives was 

marginal, then this finding may suggest that corporations support the concept of 

advanced statewide networks but do not want to pay for their creation. If the state 

government is willing to shoulder the expense of developing a statewide 

telecommunications itself, then business has nothing to invest and nothing to lose. It can 

realize the benefits while taking none of the risk. 
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Proposition 4: The higher the level of coordination of activities and lobbying efforts 
among government, industry and higher education, the more developed and 
pervasive the advanced statewide network. 

The political economists, Wamsley and Zald (1973), document that organizational 

structures are forced to change and adapt because of technological innovations. In 

keeping with that logic, it may be that in order to capture the benefits deriving from a 

technological innovation such as an advanced statewide network, the separate sectors of 

government, industry and higher education will attempt to work cooperatively. 

Four questions serve as the basis for examining this proposition. As earlier, 

questions about the level of development and the pervasiveness of the statewide network 

served as dependent variables. Independent variables for this proposition are represented 

by questions 14 (Please characterize the coordination (e.g. informal meetings, structured 

committees) of university and industry efforts regarding advanced statewide networking.) 

and 15 (How often do government, industry, and university representatives meet each 

year to discuss advanced statewide networking?). 

Responses from only four states (Hawaii, Michigan, North Dakota, and Vermont) 

indicate an excellent or very good level of coordination between higher education and 

industry. When the criteria is expanded to include those rating coordination as average or 

above, eleven more states are added: Alaska, California, Georgia, Kentucky, Nevada, 

North Carolina, Pennsylvania, Rhode Island, South Carolina, Virginia, and Washington. 

Only six states appear to have meetings bringing together representatives from higher 

education, industry and government three or more times a year: Georgia, Hawaii, North 

Carolina, Rhode Island, West Virginia, Wyoming. 
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By examining the response rates in Table 4.1, it is clear that the largest block, 

30.2%, of respondents believe that there is only an average level of coordination 

regarding advanced networking on the part of higher education and business 

representatives. However, combined with the responses for excellent (8.9%) and very 

good (26.6%) this indicates a general level of satisfaction with how the different parties 

are interacting. Respondents were dissatisfied 18.9% of the time. 

Combined meetings with representation from government, business and 

universities were either not held at all (11.9%), or held 1-2 times per year (20.2%), 3-6 

times (25.0%) or more than 7 times a year (19.6%). 23.2% of the respondents were 

unable to answer the question. 

Correlations Related to Coordination of Activities 

Question Coordination Meetings 
Advanced Network 0.29*** 0.23 • 
Scope of Network -0.01 0.02 

Correlation is significant at the 0.05 evel (2-tailed) 
***CorTelation is significant at the 0.001 level (2-tailed) 

Table 4.7 

The responses indicate a significant correlation (see Table 4.7) between the 

development of an advanced statewide network and a high level of coordination between 

higher education and industry. Not unexpectedly, there is a significant correlation 

between the frequency with which universities, business and government officials meet to 

discuss advanced networking issues and the existence of an advanced network. There 

were no relationships between the scope of the network and either coordination between 

higher education and industry or the frequency of meetings about networking. 



117 

Proposition 5: States with doctoral granting public institutions of higher education 
are more likely to have advanced statewide networks. 

This proposition is linked to Proposition 2 in that it relates to sources of funding 

for advanced networks. One premise of my research is that federal flmding is 

disproportionately targeted at elite academic institutions and so, if there is to be equitable 

access to the Internet and the information resources it makes available, it must come from 

state governments. The federal government funds telecommunications infrastructure 

through the National Telecommunications Information Agency and the National Science 

Foundation (NSF), the latter one focusing on higher education more than the former. 

The NSF Division of Advanced Networking Infrastructure and Research (ANIR) 

(vvww.cise.nsf.gov/anir/index.html') has three categories of connections grants. The 

program aimouncement (Connections to The Intemet. 1999) describes the two of these 

that are dedicated to higher education institutions. The first category, "Connections for 

Higher Education Institutions", is for any college, including community and technical, or 

university that is not already connected to the Intemet. Awards are generally $20,000 for 

two years. The second category, "High Performance Connections for Research and 

Education Institutions and Facilities", is for "research and education institutions and 

facilities having meritorious applications with special network requirements" 

(Connections to The Intemet 1999). Under this very competitive category, awards are 

approximately $350,000 per institution for two years. 

A review of the ANIR Connections grant awardees (Advanced Networking 

Infrastructure. 1999) confirms that research universities, both public and private, are 

more likely to be recipients of federal flmding to support telecommunications 
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infrastructure than are less prestigious schools. The 127 institutions, excluding medical 

and engineering schools, that received this funding from May of 1996 to July of 1998, 

break down as detailed in Table 4.8. Clearly, with 82% of the awardees being Research I 

and II institutions, the NSF can be said to favor these types of universities when 

distributing funds. 

NSF Advanced Networking Infrastructure Awardees by Carnegie Classification 

Carnegie Classification* Number % 
Research I 76 60 
Research II 28 22 
Doctoral I 4 3 
Doctoral II 14 11 
Master's I 5 4 
• A Classification of Institutions of F ieher Education. 1994. 

Table 4.8 

With this as background, I was confident that Proposition 5 would be borne out by the 

data. I tallied the total number of public doctoral granting institutions (Table 4.9), that is, 

universities categorized as the Carnegie classifications of Research 1 or 2, or Doctoral 1 

or 2, for each of the fifty states. The indication of whether or not a state has an advanced 

network corresponds to the list under Proposition 2. In cases where there were 

differences of opinion on the part of respondents, states were not categorized as having 

an advanced network. Also, a number of respondents indicated that they expected 

fxmding in the current legislative cycle or that a network was not in place at the time but 

would be shortly thereafter. I expect that the number of states with advanced networks 

has increased since the questionnaire was conducted and are underrepresented in this list. 
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Number of Doctoral Granting Institutions by State 

State Research I Doctoral Total R&D Research I Advanced 
& U  i & n  Network 

Alabama 2  2 4 1 Y 
Alaska 0 1 1 0 N 
Arizona 2 I 3 2 N 
Arkansas I 0 1 0 N 
California 9 1 10 7 Y 
Colorado 2 2 4 2 N 
Connecticut 1 0 1 1 N 
Delaware 1 0 I 0 N 
Florida 3 3 6 2 N 
Georgia 2 1 3 2 Y 
Hawaii 1 0 1 1 Y 
Idaho 1 1 2 0 N 
Illinois 3 2 5 2 N 
Indiana 2 3 5 2 Y 
Iowa 2 0 2 2 Y 
Kansas 2 1 3 1 Y 
Kentucky 2 0 2 1 Y 
Louisiana 1 4 1 N 
Maine 0 1 1 0 Y 
Maryland 1 1 2 1 N 
Massachusetts 1 1 2 1 N 
Michigan 3 2 5 3 Y 
Miimesota 1 0 1 1 N 
Mississippi 2 1 3 0 Y 
Missouri 1 2 3 1 N 
Montana 0 2 2 0 N 
Nebraska 1 0 1 1 Y 
Nevada 0 1 1 0 Y 
New Hampshire 0 1 1 0 N 
New Jersey 1 2 3 1 N 
New Mexico 2 0 2 2 N 
New York J 6 2 Y 
North Carolina 2 1 3 2 Y 
North Dakota 0 2 2 0 Y 
Ohio 4 6 10 2 N 
Oklahoma 2 0 2 0 Y 

Table 4.9 
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Oregon 2 1 3 1 N 
Pennsylvania 3 1 3 3 N 
Rhode Island 1 0 1 0 N 
South Carolina 2 0 2 0 N 
South Dakota 0 1 I 0 Y 
Tennessee 1 3 4 I N 
Texas 4 6 10 2 N 
Utah 2 0 2 2 N 
Vermont 1 0 1 0 N 
Virginia 3 J 6 3 Y 
Washington 2 0 2 1 Y 
West Virginia 1 0 I 1 Y 
Wisconsin 2 0 2 1 Y 
Wyoming 1 0 1 1 Y 

Table 4.9 - Continued 

I correlated the existence of an advanced network with the number of doctoral 

granting public institutions of higher education for each state (see Table 4.10). I began 

by using the total of all Research I and II and Doctoral I and II institutions and 

progressively narrowed the scope in an attempt to find a significant correlation. I was 

unable to find any significance. 

Correlations Related to Doctoral Granting Public Institutions 

Question Research 
I & I I  

Doctoral I  
& n  

Total R&D Research I  

Advanced Network .123 -.159 -.019 .126 

Table 4.10 

The data lend no support to Proposition 5 that advanced networks are more likely to exist 

in states with doctoral granting public universities. Findings for Proposition 2 indicated 

that state funding was more of a factor than federal in the development of advanced 
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statewide networks so patterns of funding in the NSF Advanced Networking 

Infrastructure awards may be not be as important as I had thought. 

The goal of collecting data from all fifty states was simply to gather enough 

information to select two interesting cases for further examination. Having done so the 

data requires some interpretation regardless of however qualified it may be. The data 

was collected in the first quarter of 1999 and due to the precipitate rate at which things 

technological are evolving I would expect responses to be quite different today. 

The findings indicate the importance of state, and to a lesser degree federal, 

government in fimding telecommunications infrastructure for education. They are 

confirmation of the need to more thoroughly investigate the role of the state in 

connectivity issues. The information technology industry appears to be a conditional 

supporter of state government's efforts to enhance telecommunications infrastructure as 

long as it does not have to contribute significant capital. As providers of services and 

equipment used in networking these businesses may realize net gains from these 

initiatives. As employers they can only benefit from a workforce that is proficient with 

advanced technologies and telecommunications. 

States without elite universities do not appear less likely to benefit from advanced 

statewide networks. This should be reassuring to equity of access advocates who fear an 

increase in the already sizable digital divide. Feller (1997) has demonstrated 

government's awareness of the link between "research infrastructure" in the form of 

research universities and the economic strength of a state. State governments also may 

recognize the link between economic development, telecommunications infrastructure 
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and education and be willing to support networking efforts. In the next chapter, I discuss 

my investigation of two states and their approaches to implementing statewide networks. 
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CHAPTERS 

DATA PRESENTATION & CASE ANALYSIS 

Introduction 

The motivation for this research is to gain a greater understanding of the link 

between the actions of state government and the equitable provision of access to 

advanced networks by institutions of higher education. When I first started this project, I 

was uncertain how to define a high performance or advanced statewide network. At the 

advice of Dave Staudt, Networking Outreach Director for EDUCAUSE, I set the 

minimum standard as a network operating at bandwidths of DS3 (45 Mbps - million bits 

per second), OC3 (155 Mbps) or above (Personal communication, January 9, 1999). 

Computer networking is a complex phenomenon on much more than merely a technical 

level. Particularly when the scope of the network is across the geographic landscape of a 

state it requires involved interactions on the part of organizational, economic, social and 

political actors and entities. 

The previous chapter demonstrates that state government has the greatest 

influence on the level of advanced networking within its boundaries. For these reasons I 

have selected two states to investigate in detail so I can gain a greater understanding of all 

of the factors affecting equitable access to advanced telecommunications infi^tructure 

for public colleges and universities. Case study research enables the richness of complex 

relationships to be communicated more effectively than other methodologies by allowing 

"an investigation to retain the holistic and meaningful characteristics of real-life events" 

(Yin, 1994, p. 3). 
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This chapter presents my data and is organized around the six propositions 

detailed earlier. First I review the selection of the cases and the types and sources of data 

that I analyzed. Then I review each proposition within the context of existing literature 

and then present the data for each of the two cases, Mississippi and Washington. 

Criteria for Case Selection 

In the previous chapter I discuss my findings regarding two critical factors when 

developing advanced networks: direct appropriations by the state legislature and the state 

government as the most important funding source. These became two of my key criteria 

for selecting cases for further examination. 

Obviously, the initial criterion was the existence of an advanced statewide 

network, but beyond that I wanted to investigate networks that had been in operation for 

at least one year. Although some states, California being one example, have separate 

networks entirely for higher education institutions, I selected states where there was a 

single network that was shared by state agencies and educational institutions. I also 

wanted states that had a concentration of high technology corporations within their 

borders. 

A number of states, many in the Midwest and Great Plains areas, that fit the above 

criteria were eliminated because of their lack of racial diversity. It was important to me 

to select states that had higher education institutions that served primarily minority 

student populations. Lastly, I chose states that I judged as cooperative given the 

responses to the informational survey. 



125 

Selection of Wa-shinpton State as a Case 

Washington State fulfills the above criteria. The K-20 Network has been 

established for more than three years, and two out of three implementation phases are 

complete. The breadth of the network is far greater than in many other states, 

encompassing a variety of institutional types and sizes. The telecommunications 

infrastructiu-e reaches into every comer of the state, connecting all public two and four-

year institutions of higher education with all primary and secondary school districts. 

Washington State also has a strong presence of high technology corporations and 

the government has a strategic plan that emphasizes this industry above all others. From 

examining the K-20 website it was clear that the state government recognized the 

connection between economic development and telecommunications infrastructure. As 

stated above, Etzkowitz and Dougherty found that states encountering economic 

difficulties were more likely to promote policy efforts in the area of high technology 

(1996). Washington had a higher than average annual unemployment rate in 1999 

according to the Bureau of Labor Statistics (Table 5.3). I posited that this would act as 

added incentive to its efforts to enhance its statewide telecommunications infhistructure. 

Also, respondents to my questionnaire indicated that the level of coordination between 

higher education and industry was higher than average, a characteristic that emerged as 

important. 

1 also was interested in the organizational structures and agencies which support 

the development of the K-20 Network because they reflect a broad and varied 

constituency. Although the K-20 Network is for the use of educational institutions and 
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schools the legislature placed it under the Department of Information Services within the 

state government hierarchy, not the education department. In today's technology-centric 

society information systems departments carry substantially more clout than those 

dealing with education, so the placement can be viewed as an indication of the 

legislature's seriousness about a successful outcome. The K-20 Network enabling 

legislation reserves a number of committee appointments, detailed below, for the 

governor and elected and appointed officials suggesting the network's political 

importance. The direct involvement of politicians and govenunent bureaucrats, technical 

neophytes and experts makes Washington State a complex and compelling case study. 

Seven out of eleven respondents from Washington State answered the 

questionnaire and indicated that they would cooperate with me if I were to require more 

information. Their responses indicated that the state government had made a very strong 

commitment to advanced networking for the educational community, both in funding and 

policy, by creating the K-20 Network. Finally, Washington State is an interesting case in 

temis of access because it is home to one tribal college. Northwest Indian College, which 

as a tribal college is under federal not state jurisdiction, was approved for inclusion in the 

K-20 Network at the March 23, 2000 K-20 Board meeting. Until now it has connected to 

the Internet by other means. 

Selection of Mississippi as a Case 

From the fifty states that responded to my informational questionnaire Mississippi 

emerged as one that met the criteria I had defined for selection. The state is home to five 

historically black community colleges and universities 
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(www.edonline.com/cq/hbcu/ms.htm) thereby enabling me to examine the issue of 

equitable access to a degree that would be impossible in many networked states. 

I was surprised to learn that Mississippi had an advanced statewide network in 

place. Unlike Washington, which commonly serves as a model for excellence in business 

and education, traditionally Mississippi has had a reputation for weakness in these areas. 

In the U.S. Bureau of Economic Analysis' ranking of gross state product, Mississippi is 

thirty-third and Washington, fourteenth (Table 5.2). Mississippi's unemployment rate is 

one of the highest in the country at number five; Washington's is somewhat lower, 

although still fairly high at number eighteen (Table 5.3). 

A 1997 Census Bureau ranking of states according to their general revenue per 

capita reveals Washington at nineteen and Mississippi at twenty-eight (Table 5.4). 

However, looking further at general revenue per capita over a period of seven years 

(Table 5.5) shows the two states moving in opposite directions. In 1990 Mississippi was 

ranked number forty-two but in seven years rose fourteen spots to twenty-eight. During 

that same period, Washington declined in the rankings from thirteen to nineteen. 

Statistics can tell different stories when looked at in different ways. Tables 5.6 

and 5.7 both detail state expenditures per capita for higher education but the first is 

arranged in descending order according to dollar amount of money expended for higher 

education and the second according to percentage of the total expenditures dedicated to 

higher education. In Table 5.6 both Washington and Mississippi are in the top half of 

states with Washington allocating $468 per capita to Mississippi's $407. However, when 

viewed by percentage (Table 5.7) Washington falls into the top of the second half of 

http://www.edonline.com/cq/hbcu/ms.htm
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states and Mississippi rises to number twelve. A1 Lind, Assistant Commissioner of 

Technology for the Mississippi Institutions of Higher Learning, claims that his state 

currently spends a higher percentage per capita on higher education than any other state 

(Personal communication, February 17, 2000). 

Until recently, Mississippi was thought of as a state that valued agriculture and 

manufacturing more than technology. Confirming this viewpoint, in the Progressive 

Policy Institute's "State New Economy Index" ranking for the use of technology, 

Mississippi ranked last (neweconomyindex.org/states/mississippi.html). However, it 

appears to be making a concerted effort to tum that reputation around. The state 

government has created various task forces and committees, discussed under Proposition 

1, to examine issues related to technology, economic development and education. In 

selecting cases I wanted states that had a concentration of high technology businesses. I 

believe that because information technology is widely viewed as a growth area that state 

governments are likely to develop statewide educational networks as a way to train their 

citizens to become more technologically savvy. This is supported by the director of K-12 

industry marketing for BellSouth who states that the corporation is targeting the 

education market "because increasing student learning through technology is critical to 

the country's economic well-being" (Carroll, 1999). 

Mississippi is the home of federal government, primarily defense, and private 

industries that deal with information technology. It is also is actively attempting to 

recruit teleconmiunications companies into the state (Stabler, 1999). MCI Worldcom and 

SkyTel are based in Jackson and other telecommunications companies have strong 



129 

presences in the state (Battey, J., May 24, 1999). One aspect of the efforts to enhance 

Mississippi's attraction for the technology industry is the state government's investment in 

telecommunications infrastructure for education at all levels. 

Another criterion that I thought important as an incentive for networking was a 

relatively high unemployment rate. This is supported by the work of Etzkowitz and 

Dougherty who posit that states tended to advocate high technology when they suffered 

from economic problems (1996). According to the Bureau of Labor Statistics data cited 

in Table 5.3 Mississippi had a higher than average aimual unemployment rate in 1999, as 

it has had in years past. 

Mississippi makes an attractive research subject because of the maturity and 

scope of the network. The six regional hubs and one central hub comprising the heart of 

the statewide network were completed in fiscal year 1997. The backbone connects all K-

12 public schools, community colleges, universities, public libraries and state agencies, 

allowing them to share voice, video and data at high speeds (Strategic Master Plan for 

Information Technoloev, 1998). Every comer of the state has access to the Internet and 

the resources it makes available. Although it is outside the focus of this research, 

Mississippi has established the state's first online database, MAGNOLIA (Mississippi 

Alliance for Gaining New Opportunities through Library Information Access). This 

permits every library, public school, community college and public university in the state 

to access 2500 full text journal titles and more than 4000 citation journal titles 

(Mississippi Legislative Annual Report 1999). 
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One aspect of my research is the study of organizational structures and processes. 

Mississippi's network is under the Department of Education although the Department of 

Information Technology Services is heavily involved in its operation. Education has 

traditionally been a less powerful department than have ones dealing with technology or 

that are perceived to be closer to the marketplace. I am interested in seeing if this 

influences success. In addition, the structure of Mississippi's technology committees is 

different than Washington State's in that no elected officials are permitted to serve as 

members of boards for executive branch agencies, but only as advisors (D. Litchliter, 

personal communication, February 15, 2000). 

Mississippi's statewide network has been created using a different philosophy 

than Washington State's and one appropriate for local circumstances. Its regional Bell 

Operating Company, BellSouth, has played a strong role in designing the backbone and 

supporting its institutional clients as they connect to one of the regional hubs (A. Lind, 

personal communication, February 11, 2000). 

Finally, I selected Mississippi as a case study because eight of the nine individuals 

to whom I sent the questionnaire responded and six of those agreed to assist me further if 

I found it necessary. 

I am convinced of the criticality of telecommunications infrastructure for 

education at whatever level and am an ardent advocate for the involvement in state 

government so that access is distributed equitably. I believe that there are various ways 

to achieve this goal and that states with very different conditions can construct networks 

suitable for their unique needs. Washington State has garnered a great deal of revenue 
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firom the information technology industry and has been recognized repeatedly as the 

"most digital" state in the union. Mississippi is rising rapidly in terms of its use of 

technology throughout the state. My selection and examination of Washington and 

Mississippi is intended to contrast the two states and to enlighten readers regarding two 

of these approaches but not to endorse one as the better or correct example. 

Data Collection 

The focus on this study is on state government computer networks and so 1 

thought it appropriate to search for the bulk of my information online. In the age of the 

Internet, information is created on computer and, more and more frequently, is then made 

available online. When that same information is published in printed form and then 

distributed to bookstores or libraries it is outdated by the time it becomes readily 

available. Many resources about the information technology are not available in 

traditional formats. Additionally, although it is tangential to my research I thought it 

would be an excellent means of evaluating the states' commitment to electronic 

information access. 

The majority of documents I used were retrieved electronically from the 

Washington State and Mississippi official government websites or other online databases. 

At the time 1 did my research, Mississippi had fewer documents available on its state 

website than Washington and so 1 relied on personal communications to complete my 

study. In both cases, personal communications include phone conversations and 

electronic mail messages. 
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For Mississippi, documents include official meeting minutes and one annual 

report from the state government committee responsible for the network, the Council for 

Education Technology (CET); the Master Plan for Education Technolotzv: legislation; the 

Department of Information Services' Strategic Plan, its Infrastructure Plan, annual reports 

and the departmental newsletter; and various miscellaneous reports. In the case of 

Washington, documents include official meeting minutes from two key state government 

committees: the Information Services Board (ISB) and the Telecommunications Policy 

and Oversight Committee (TOPC); legislation; two annual reports from the Department 

of Information Services; the State of Washington Strategic Information Technology Plan; 

various reports; and press releases. I attempted to retrieve similar information from the 

two states but parallel websites and sources did not always exist. The most glaring 

example of this difference was govenmient press releases, of which Washington has an 

abundant supply and Mississippi almost none. 

Meeting minutes from the two states also varied. Minutes from Mississippi's 

Council for Education Technology tended to be briefer than those from Washington's 

Information Services Board. I was unable to get any online versions of minutes from 

technology related task forces in Mississippi. The official minutes of Washington's 

TOPC are available over the Internet as RealMedia audiofiles and do not include details 

regarding the attendance of members. For that reason, Erika Lim, Senior Policy Advisor 

in the Department of Information Services, provided me with the first pages of 

transcribed versions of all TOPC meetings so I could see who attended. This covers 

seventeen meetings from July 22, 1996 to December 14, 1998. 
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One area of interest that was particularly elusive was statistics regarding the 

funding of technology by state governments. I was unable to find any comprehensive 

information on this topic, much less anything authoritative. I found no federal or 

proprietary database, e.g. Lexis®-Nexis®, that compiled this type of data. The States.org 

database available on the EDUCAUSE website has financial information on only a few 

states; and the State Networking Project of the Texas Education Network 

(www.tenet.edu) had nothing that pulled together funding data from the fifty states. The 

National Governor's Association (www.nga.org) and the National Association of State 

Development Agencies (www.nasda.com) have written informative policy briefs about 

technology and telecommunications but have not gathered comprehensive state data. 

Technology and business trade publications focused on individual corporations or 

markets. They sometimes analyzed a single state or region in terms of its handling of 

high technology but did not do a state by state comparison. 

On February 17, 2000,1 spoke with Chris Dixon, the Assistant Director of the 

National Association of State Information Resource Executives (NASIRE), to leam if 

there was a more recent biennial report than the one published in 1996. He told me that 

last year's survey had only elicited responses from twenty-five states and that the 

association has not yet decided how to proceed. Dixon noted that facts about the funding 

of technology and teleconununications infr^tructure by state govenunents were 

especially scarce and that he did not know of any source for this type of information. 

One recent survey that is being done on an annual basis is the Progress and 

Freedom Foundation's Digital State. Two iterations have been published, one in 1997, 

http://www.tenet.edu
http://www.nga.org
http://www.nasda.com
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the next in 1998, and the third survey should be available by mid-2000. Performed by an 

organization that the New York Times labels, "a conservative research institute" 

(Rosenbaum, February 4, 1999), the quantitative survey investigates how state 

governments are utilizing high technology in eight areas: digital democracy; higher 

education; elementary and secondary education; business regulation; revenue and 

taxation; social services; law enforcement and the courts; and "other initiatives" (Digital 

State, 1997; Digital State 1998. 1998). The survey does not provide precise figures 

related to these areas, preferring to rank states according to certain criteria. 

For lack of other information, I have included rankings for the overall results and 

for the two areas that are closest to my research; higher education and other initiatives. 

In both years of the survey, Washington State has been the top-ranked state overall; 

Mississippi improved its standing from forty-sixth in 1997 to thirty-second in 1998 

rPigital State 1998. 1998). 

In the higher education category (Table 5.1), both states improved their rank in 

1998, tying with six other states for number two, Washington moving up from four and 

Mississippi from number six. 
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The Digital State 1998: Higher Education Rankings 

Rank State Points 
1 Michigan 94 
2 Arizona 83 
2 California 83 
2 Hawaii 83 
2 Kansas 83 
2 Mississippi 83 
2 Nebraska 83 
2 Oregon 83 
2 Washington 83 
10 Five states tied with 

78 points 

Table 5.1 

The "other initiatives" category includes information technology planning and 

organizational structure as well as telecommunications infrastructure. Washington 

ranked number one in both 1997 and 1998 and Mississippi ranked twenty-ninth in 1997 

(Digital State. 1997; Digital State 1998. 1998). 

I also used statistical sources available on the Internet (e.g.. The Dismal Scientist, 

www.dismai.com; and the Bureau of the Census, www.census.gov) to evaluate how the 

states compared with one another on different socioeconomic aspects. I looked at the 

Gross State Product (Table 5.2), Unemployment Rate (Table 5.3), and General Revenue 

Per Capita (Tables 5.4 and 5.5) as economic indicators; and Expenditures Per Capita for 

Higher Education (Tables 5.6 and 5.7) as a record of the states' commitment to public 

colleges and universities. 

http://www.dismai.com
http://www.census.gov
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1997 Gross State Product: State Ranking 
(Source: Bureau of Economic Analysis) 

Rank State GSP (Mil. $) 
1 California 1,033,016 
2 New York 651,652 
J Texas 601,643 
4 Illinois 393,532 
5 Florida 380,607 
6 Pennsylvania 339,940 
7 Ohio 320,506 
8 New Jersey 294,055 
9 Michigan 272,607 
10 Georgia 229,473 
11 Massachusetts 221,009 
12 North Carolina 218,888 
13 Virginia 211,331 
14 Washington 172,253 
15 Indiana 161,701 
16 Maryland 153,797 
17 Missouri 152,100 
18 Minnesota 149,394 
19 Wisconsin 147,325 
20 Tennessee 146,999 
21 Connecticut 134,565 
22 Colorado 126,084 
23 Louisiana 124,350 
24 Arizona 121,239 
25 Alabama 103,109 

Rank State GSP (Mil. $) 
26 Kentucky 100,076 
27 Oregon 98,367 
28 South Carolina 93,259 
29 Iowa 80,479 
30 Oklahoma 76,642 
31 Kansas 71,737 
32 Arkansas 58,479 
33 Mississippi 58,314 
34 Nevada 57,407 
35 Utah 55,417 
36 District Of Columbia 52,372 
37 Nebraska 48,812 
38 New Mexico 45,242 
39 West Virginia 38,228 
40 New Hampshire 38,106 
41 Hawaii 38,024 
42 Delaware 31,585 
43 Maine 30,156 
44 Idaho 29,149 
45 Rhode Island 27,806 
46 Alaska 24,494 
47 South Dakota 20,186 
48 Montana 19,160 
49 Wyoming 17,561 
50 North Dakota 15,786 
51 Vermont 15,214 

Table 5.2 
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December 1999 Unemployment Rate: State Ranking 
(Source: Bureau of Labor Statistics: Household Employment) 

Rank State % 
1 District Of Columbia 6.1 
2 West Virginia 6.1 
3 New Mexico 5.8 
4 Alaska 5.7 
5 Mississippi 5.3 
6 Hawaii 5.1 
7 Oregon 5 
8 California 4.9 
9 Montana 4.9 
10 Alabama 4.8 
11 New York 4.8 
12 Texas 4.6 
13 Idaho 4.4 
14 South Carolina 4.4 
15 Wyoming 4.4 
16 Arkansas 4.3 
17 Louisiana 4.2 
18 Washington 4.2 
19 Arizona 4.1 
20 Illinois 4.1 
21 New Jersey 4.1 
22 Pennsylvania 4.1 
23 Nevada 4 
24 Ohio 4 
25 Kentucky 3.9 

Rank State 1% 
26 Florida 3.8 
27 Rhode Island 3.8 
28 Tennessee 3.8 
29 Maine 3.6 
30 Michigan 3.6 
31 Delaware 3.5 
32 Georgia 3.5 
33 Kansas 3.4 
34 Oklahoma 3.3 
35 Maryland 3.2 
36 Massachusetts 3.2 
37 North Carolina 3.2 
38 Colorado 3 
39 Wisconsin 3 
40 Indiana 2.9 
41 Utah 2.9 
42 Missouri 2.8 
43 Virginia 2.8 
44 Connecticut 2.7 
45 Nebraska 2.7 
46 North Dakota 2.7 
47 Vermont 2.7 
48 New Hampshire 2.5 
49 Minnesota 2.4 
50 South Dakota 2.4 
51 Iowa 2.2 

Table 5.3 
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1997 General Revenue Per Capita: State Ranking 
(Source: U.S. Bureau of the Census) 

Rank State Dollars 
1 Alaska 12,179 
2 Delaware 4,719 
3 Hawaii 4,636 
4 Wyoming 4,365 
5 New York 4,154 
6 New Mexico 4,039 
7 Connecticut 3,983 
8 Massachusetts 3,894 
9 North Dakota 3,786 

10 Minnesota 3,671 
11 Rhode Island 3,546 
12 Vermont 3,487 
13 Oregon 3,480 
14 Michigan 3,462 
15 New Jersey 3,346 
16 West Virginia 3,326 
17 Montana 3,276 
18 Maine 3,268 
19 Washington 3,244 
20 California 3,229 
21 Wisconsin 3,201 
22 Kentucky 3,179 
23 Louisiana 3,108 
24 Pennsylvania 2,932 
25 Iowa 2,929 

Rank State Dollars 
26 North Carolina 2,920 
27 Maryland 2,905 
28 Mississippi 2,890 
29 Arkansas 2,889 
30 Nebraska 2,861 
31 Utah 2,859 
32 South Carolina 2,838 
33 Idaho 2,814 
34 Kansas 2,792 
35 Ohio 2,751 
36 Indiana 2,727 
37 Virginia 2,685 
38 Illinois 2,675 
39 Alabama 2,658 
40 Georgia 2,632 
41 Oklahoma 2,620 
42 Nevada 2,613 
43 South Dakota 2,603 
44 Colorado 2,555 
45 Missouri 2,547 
46 Arizona 2,525 
47 Tennessee 2,488 
48 New Hampshire 2,385 
49 Texas 2,349 
50 Florida 2,336 

Table 5.4 

1990 and 1997 General Revenue Per Capita: State Ranking 
(Source: U.S. Bureau of the Census) 

State 1990 Rank 1997 Rank 
Mississippi $ 1,756 42 S 2,890 28 
Washington 2,362 13 3,244 19 

Table 5.5 
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1994 - 1995 Direct General Expenditures Per Capita for Higher Education 
Ranked by Higher Education Expenditures 

(Source; U.S. Bureau of the Census) 

State Total 
Expenditures 

Per Capita 

Higher 
Education 

Expenditures 

%of 
Total 

ND $4,312 $614 14.2 
DE 4,879 612 12.5 
WY 5,478 591 10.8 
NM 4,370 572 13.1 
HI 5,695 564 9.9 
UT 3,881 562 14.5 
lA 4,210 531 12.6 
VT 4,292 511 11.9 
AK 10,393 495 4.8 
NE 4,060 482 11.9 
WI 4,514 481 10.7 
MI 4,298 481 11.2 
KS 3,978 480 12.1 
CO 4,190 473 11.3 
WA 4,859 468 9.6 
OR 4,591 453 9.9 
NC 3,818 449 11.8 
IN 3,653 442 12.1 
AL 3,692 440 11.9 
MN 5,166 411 7.9 
MT 4,069 409 10.1 
MS 3,581 407 11.4 
ID 3,723 406 10.9 
AZ 3,680 394 10.7 
SC 3,878 388 10.0 

State Total Higher %of 
Expenditures Education Total 

Per Capita Expenditures 
MD $4,215 $384 9.1 
VA 3,803 382 10.1 
TX 3,627 369 10.2 
OK 3,433 369 10.7 
TN 3,641 368 10.1 
OH 3,955 348 8.8 
CA 4,608 348 7.5 
LA 4,303 342 8.0 
KY 3,542 341 9.6 
WV 3,919 340 8.7 
NY 6,542 333 5.1 
GA 4,046 331 8.2 
NJ 5,307 330 6.2 
PA 4,182 325 7.8 
IL 4,131 324 7.9 
RI 4,898 322 6.6 
AR 3,233 305 9.4 
NV 4,208 305 7.2 
SD 3,833 302 7.9 
ME 4,211 301 7.2 
NH 3,933 301 7.6 
MO 3,336 293 8.8 
CT 5,203 275 5.3 
FL 4,078 255 6.3 
MA 4,926 234 4.8 

Table 5.6 
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1994 - 1995 Direct General Expenditures Per Capita for Higher Education 
Raniced by Percentage of Total Expenditures 

(Source: U.S. Bureau of the Census) 

State Total Higher %of 
Expenditures Education Total 

Per Capita Expenditures 
UT $ 3,881 $562 14.5 
ND 4,312 614 14.2 
NM 4,370 572 13.1 
lA 4,210 531 12.6 
DE 4,879 612 12.5 
IN 3,653 442 12.1 
KS 3,978 480 12.1 
AL 3,692 440 11.9 
VT 4,292 511 11.9 
NE 4,060 482 11.9 
NC 3,818 449 11.8 
MS 3,581 407 11.4 
CO 4,190 473 11.3 
MI 4,298 481 11.2 
ID 3,723 406 10.9 
WY 5,478 591 10.8 
OK 3,433 369 10.7 
AZ 3,680 394 10.7 
WI 4,514 481 10.7 
TX 3,627 369 10.2 
TN 3,641 368 10.1 
MT 4,069 409 10.1 
VA 3,803 382 10.1 
SC 3,878 388 10.0 
HI 5,695 564 9.9 

State Total Higher %of 
Expenditures 

Per Capita 
Education 

Expenditures 
Total 

OR $ 4,591 $453 9.9 
WA 4,859 468 9.6 
KY 3,542 341 9.6 
AR 3,233 305 9.4 
MD 4,215 384 9.1 
OH 3,955 348 8.8 
MO 3,336 293 8.8 
WV 3,919 340 8.7 
GA 4,046 331 8.2 
LA 4,303 342 8.0 
MN 5,166 411 7.9 
SD 3,833 302 7.9 

IL 4,131 324 7.9 
PA 4,182 325 7.8 
NH 3,933 301 7.6 
CA 4,608 348 7.5 
NV 4,208 305 7.2 
ME 4,211 301 7.2 
RI 4,898 322 6.6 
FL 4,078 255 6.3 
NJ 5,307 330 6.2 
CT 5,203 275 5.3 
NY 6,542 333 5.1 
AK 10,393 495 4.8 
MA 4,926 234 4.8 

Table 5.7 
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Background of the Washington State Network 

Before delving into the details of the K-20 Network in Washington, it is necessary 

to understand the context, or the time and place in which this effort evolved. Washington 

State was similar to many other states in the 1980s that recognized information 

technology as a resource of increasing economic and social strategic importance to the 

state and its citizens. Unlike some, Washington State approached the implementation of 

new technologies with an overarching vision, philosophy and values that have remained 

basically the same under subsequent Democratic govemors. 

Washington's leaders took various and deliberate steps to assure technology 

initiatives would not be done in an ad hoc, redundant manner but would reflect careful 

planning and coordination. In 1987 the Information Services Board (ISB) was created, 

first as a nine, later a thirteen, and in 1999, a fifteen member board with bipartisan 

representation from the legislature, state agencies, higher education and the private sector 

(Senate Bill Report, SB 6705 (1996); House Bill 2207 (1999)). At the same time the 

state, 

Affirmed its efforts toward statewide technology plarming in 1987 by requiring 
the Superintendent of Public Instruction and the Higher Education Coordinating 
Board to jointly develop and recommend an educational telecommunications 
network plan to provide coordination between the common schools and higher 
education institutions (Senate Bill Report, SB 6705 (1996)). 

In September of 1994, then Governor Mike Lowry signed an executive order 

establishing the Telecommunications Policy and Coordination Task Force (Building the 

Road Ahead. 1996). Len McComb, chair of the task force and then Director of the 

Washington State Department of Revenue, said that Lowry had been motivated to create 
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the committee when, during the first year of his administration, he had vetoed a 

controversial piece of telecommunications legislation. It became apparent that the 

Governor's Office was not staffed well regarding telecommunications and needed a group 

to advise him about linkage issues such as economic development. In a sense the task 

force was to help formulate a vision for Washington State on these issues (L. McComb, 

personal communication, October 4, 1999). 

The task force's primary charge was to examine telecommunications policies, e.g. 

taxation, so that the state could successfully attract and retain telecommunications 

businesses. A secondary mandate was "encouraging the deployment of advanced 

networks to Washington businesses and residents" (Building the Road Ahead. 1996). 

What became clear to the task force was that telecommunications infiastructure not only 

was critical to attracting industry to the state, but that once in place it could be used for 

training a skilled workforce (L. McComb, personal communication, October 4, 1999). 

Throughout the many initiatives relating to technology and teleconununications in 

Washington State is an interweaving of rhetoric about competitiveness and social needs. 

The Telecommunications Policy and Coordination Task Force's first and only report, 

which was published just a month after the K-20 Network was signed into law provides 

one example of this: 

Infrastructure that supports advanced telecommunications services can, if 
strategically deployed, improve Washington's business productivity and enhance 
its regional, national, and global competitiveness, as well as provide educational 
and social benefits to citizens that would be difficult, if not impossible, to obtain 
otherwise (Building the Road Ahead. 1996). 
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Unlike some states which viewed telecommunications infrastructure primarily as 

a business issue best left to the marketplace, the government of Washington State pursued 

a policy of moderate intervention to promote the interests of both industry and the public. 

David Danner, one of the primary authors of the Building the Road Ahead report, 

recalled that there was a strong sentiment in the legislature that there were economies of 

scale to be reached with a single network backbone that could not be achieved otherwise 

(Personal communication, September 29, 1999). 

Simultaneous with the meeting of the Telecommunications Policy and 

Coordination Task Force, the higher education community had submitted a proposal to 

the state legislature for fimding the Washington Higher Education Network (WHEN) 

which was to be led by the University of Washington (E. Lazowska, personal 

communication, September 16, 1999). The network would include baccalaureate, 

technical and community colleges and be separate from, but interoperable with, a K-12 

network. 

Representative Tom Huff was Chair of the House Appropriations Committee and, 

according to Len McComb, had concerns both about the ability of K-12 to establish and 

operate its own network and about the propensity for higher education to inflate budgets 

(L. McComb, personal communication, October 4, 1999). In a letter dated January 26, 

1999, Karen Morse, Chair of the Council of Presidents, responded to questions raised in 

an earlier letter from Huff. At that time, WHEN's advocates, all the presidents of 

Washington's public two and four year colleges and universities, still clearly wanted a 

separate network for higher education. They were worried about inadequate or partial 
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funding of the backbone but there is no mention of the expansion of WHEN to include K-

12 schools. 

However, there was strong bipartisan support for the inclusion of K-12 schools by 

key members of the legislature and by the governor himself. Mike Groesch, staff to the 

Senate Ways and Means Committee, remembers that then Chair Nita Rinehart was 

committed to expanding the scope of the network to include kindergarten through twelfth 

grades (Personal communication, September 22, 1999). Senator A1 Bauer, Chair of the 

Senate Higher Education Committee and a sponsor of the K-20 bill, had been in the 

legislature since 1971 and had taught in the public schools for over twenty years 

according to the biography published on the legislative website 

(www.leg.wa.gov/senate/members/senmem49.htm). Bauer had previously chaired the K-

12 Education Committee and so, in the opinion of Len McComb, demonstrated a broader 

interest than Just higher education (Personal communication, October 4, 1999). Huff, in 

the House, who had initially voiced concerns about a statewide educational network 

became "an extraordinary champion" of the K-20 Network (E. Lazowska, personal 

communication, September 16, 1999). 

There was growing support for the concept of a single statewide network. The 

Building the Road Ahead report (1996) strongly asserted; "It is imperative that the state's 

telecommunications systems work as a wholly integrated and nonduplicative network that 

can be accessed and shared by state agencies and local governments to the maximum 

extent." 

http://www.leg.wa.gov/senate/members/senmem49.htm
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Senator Bauer remembers that by the time the bill reached his committee 

Governor Lowry had proposed a single network serving K-20 and many legislators were 

in agreement. It was at that point that the scope of the bill expanded (A. Bauer, personal 

communication, October 8, 1999). 

On March 7, 1996 both chambers of the legislature passed Senate Bill (SB) 6705 

by a nearly unanimous vote (History of a Bill: SB 6705 (1995-96)). McComb spoke of 

how siuprised the higher education community was by the government's decision to 

create a K-20 Network. Apparently, without much notice the legislature changed the 

proposed legislation to include K-12 schools. Professor Ed Lazowska of the University 

of Washington Computer Science Department recalls that "In the very last hour of the 

legislative session that year, the legislature added $10 million and all of K-12 to the 

project ~ totally unbelievable" (Personal communication, September 16,1999). 

Nevertheless, on March 25, Governor Mike Lowry signed SB 6705 into law thereby 

establishing the K-20 Telecommunications Network (Lowry approves K-to-20 education 

network. Press release (March 25, 1996)). 

The higher education network as originally envisioned was to consist solely of 

two and four year public institutions with the University of Washington acting as the 

leader. Community colleges especially were not well connected to the Internet and UW 

had made a commitment to reach out and bring them along technologically (E. 

Lazowska, personal communication, September 16, 1999). Still, the governor and 

legislators did not believe that this was sufficient collaboration; they wanted primary and 
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secondary schools to be included in any network they would fund (A. Bauer, personal 

communication, October 8, 1999). 

Elected officials had three basic concerns regarding a statewide network; 1) the 

economies of scale to be achieved by a single network (D. Danner, personal 

communication, September 29,1999); 2) equity of access (A. Bauer, personal 

communication, October 8, 1999); and 3) workforce development (L. McComb, personal 

communication, October 4, 1999). According to McComb, the addition of K-12 to the 

network was seen as essential to addressing issues surrounding the creation of highly 

skilled workers needed by the burgeoning information technology industry (Personal 

commimication, October 4, 1999). 

The University of Washington serves as the K-20 Network Operations Center 

(NOC) and would have fulfilled this role under the original proposal for a higher 

education network. That network was planned to connect roughly forty publicly funded 

institutions. By expanding the network to include approximately twenty-four hundred 

primary and secondary schools and districts the legislature was multiplying its size by a 

factor of sixty. They added ten million dollars to the proposed budget, an increase of one 

third, but suggested no plan as to how this new network was to be implemented. 

Lazowska remembers that people involved in the project at UW had been daunted by the 

prospect of implementing the higher education network and felt hopeless about their 

chances of success with the exponentially larger K-20 Network (Personal 

communication, September 16, 1999). 
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The K-20 website contains a brief introduction to the network, which 

demonstrates that Washington State clearly recognizes the linkages among education, 

economic development and telecommunications infrastructure. The first two headings in 

the introduction are: 1) What will the K-20 Network do for education in Washington?, 

and 2) How will the network benefit Washington's economy? (www.wa.gov/K20). 

Under the second heading, two economic benefits of the K-20 Network are discussed: 

training of the highly skilled workforce essential for information technology industries, 

and the value of expanding infrastructure to underserved areas. The website states: "The 

network also will benefit business by increasing the quality and availability of 

telecommunications services statewide, especially in rural or other areas where the cost 

of service historically has been prohibitive" (wwyv-wa-gov/KlO). 

The first phase of the K-20 Network was completed in September 1997 and 

consisted of connecting: 

Washington's educational service districts; the main campuses of Western 
Washington University, Central Washington University, Eastern Washington 
University, Washington State University, the University of Washington and The 
Evergreen State College; the UW and WSU branch campuses; and main 
campuses of the 32 community and technical colleges rwww.wa.gov/K20'>. 

Institutions of higher education were in the first phase rather than the second or third 

because, for the most part, they had more sophisticated telecommunications 

infrastructures already in place and so were more prepared to be connected than K-12 

schools (A. Bauer, personal communication, October 8, 1999). The second phase added 

the state's 296 school districts and remaining public educational institutions, e.g. 

extension centers, community college branch campuses. Public libraries, community 

http://www.wa.gov/K20
http://www.wa.gov/K20'
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resource centers, and state and local governments will be connected subsequently 

(vvww.wa.gov/K20). 

K-12 public schools and public libraries that are included in the K-20 Network are 

eligible for universal service funding mandated by Congress as part of the 

Telecommunications Act of 1996 (Federal Communications Commission, 1999). In 

order to assure affordable access to telecommunications services, the Act authorizes the 

FCC to establish a program to provide subsidies to carriers serving schools and libraries 

(Connecting the Globe. 1999). These subsidies are commonly known as "e-rate" 

discounts. 

Given current federal government regulations regarding the e-rate it is doubtful 

that non-profit private baccalaureate institutions can be added to the network without 

jeopardizing universal service program discounts for Washington's schools and libraries. 

DIS petitioned the Federal Communications Commission in July of 1997 

(wvvw. wa. gov/di s/k20topc/erpeti. htm) to reconsider the ruling and the state legislature 

unanimously passed a bill April of 1999 (House Bill Report HJM 4011) petitioning the 

FCC to respond to DIS, but as of October 1999 the FCC had not responded (E. Lim, 

personal communication, October 7, 1999). 

Background of the Mississippi Network 

There was no material available on the Mississippi State government website that 

explained the origins of the statewide network. Nor could I find that there was any name 

for the network other than simply "statewide network". People that I spoke with in 

Mississippi take pride in what they have accomplished by implementing an advanced 
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statewide network but they do not appear to recognize it as more than just a tool. Often 

when people speak of computers and telecommunications they do so with a sense of awe 

at its magical aspects and at the power it gives them to connect with people around the 

world but I heard none of this when I spoke with Mississippians. This is in contrast to 

Washington State where the K-20 Network is viewed as a unifying, collaborative effort 

and is touted as such. Al Lind of IHL says that Mississippi agencies participating in the 

network all have a sense of ownership (Personal communication, February 11, 2000). 

Helen Soule' of the Mississippi Department of Education said that the Office of 

Educational Technology has considered running a contest to name the network but has 

not. Instead people refer to it as the statewide network or the K-12 network (Personal 

communication, February 9, 2000). My impression is that participants experience the 

network as a conglomeration of separate networks and so do not convey the excitement 

that might come with interacting with others. 

The Mississippi statewide network originated in the early 1990s when there were 

a few parallel efforts to develop statewide networks. Higher education institutions were 

proposing to set up their own ATM network just to serve the university community (A. 

Lind, personal communication, February 11, 2000). The conununity colleges had 

received a grant for a statewide video network and the K-12 schools were developing a 

proposal for their own network. The Mississippi Library Commission was lobbying 

other groups to include public libraries in their plans since the Commission did not have 

the resources to connect them via a separate network (M. Antoon, personal 

communication, February 11, 2000). 
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It was Mike Miller at BellSouth who began to advocate a coordinated approach to 

networking. BellSouth had a frame relay network in place and wanted it used. Frame 

relay was within reach of all potential participants and so replaced the more sophisticated 

ATM technology as the agreed upon backbone (M. Antoon, personal communication, 

February II, 2000). BellSouth had targeted education as a desirable market (Carroll, 

1999) and a single statewide network in Mississippi with BellSouth as the service 

provider would make it more efficient and profitable. 

When the various education groups approached the Budget and Education 

Committees of the Mississippi State Legislature they were told that funding would not be 

duplicative, that there had to be a single network (T. Bumham, personal communication, 

February 14, 2000). Economic development and workforce development were two issues 

at the top of state's agenda at that time. The legislature treated the concept of a statewide 

network as a priority because it was viewed as having the potential to move Mississippi 

ahead of other states on each of these issues (A. Mullins, personal communication, 

February 15, 2000). 

Then State Superintendent of Education, Tom Bumham, recalls getting a 

telephone call after the state budget was in committee that revealed revenue projections 

were about to be raised because of extra gaming money. Mullins remembers 1994 and 

1995 as times of general economic prosperity for Mississippi and that gaming accounted 

for only three percent of revenue increases (Personal communication, February 15, 2000). 

Whatever the source of the additional money, Bumham and a group of others gathered on 

a Sunday and quickly wrote a proposal for a statewide network that was submitted 
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successfully to the legislature the next day (T. Bumham, personal communication, 

February 14, 2000). 

At the end of that session in 1994, the Mississippi legislature passed the hastily 

prepared Senate Bill 3 3 SO and allocated monies to the statewide network with the proviso 

that participating agencies were required to contribute money to the project from their 

own budgets (T. Bumham, personal communication, February 14, 2000). Also known as 

the Technology Enhancement Act, the bill mandated the establishment of the Council for 

Education Technology (CET) and the creation of a master plan for educational 

technology. CET and the Mississippi Department of Education (MDE) were to jointly 

develop the Mississippi Master Plan for Educational Technology 

(ww\v.mde.kl2.ms.us/oet/cet.htm). 

The bill did not expressly call for the construction of a statewide network. 

Nevertheless, it provided the means for it to be done. It included a provision that 

permitted the issuance of bonds to fund the project for K-12 schools but Bumham did not 

believe in funding rapidly changing technology in that maimer and never exercised 

MDE's right (T. Biunham, personal communication, February 14, 2000). Senate Bill 

2945 (1995) allowed bonds to be issued for $29,950,000 to finance telecommunications 

infrastructure, hardware and software for the State Board of Community and Jimior 

Colleges, the fifteen community colleges and the Mississippi Library Commission (D. 

Gilbert, personal communication, February 18, 2000). This second bill also authorized 

$13,000,000 in bonds for the Institutions of Higher Learning although IHL never 

exercised this option (A. Lind, personal communication, February 28, 2000). 
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The Office of Educational Technology within the MDE receives $100,000 a year 

to administer the statewide network. A1 Lind believes that he and other network 

proponents may have been naive when the network was created not to anticipate the need 

for a supporting bureaucracy (Personal communication, February 11, 2000). There are 

no parallel offices to the OET within the Institutions of Higher Learning or the State 

Board for Community and Junior Colleges or even the Department of Information 

Services. This may be part of the reason why online docimientation on the network is so 

sparse and why there has been so little publicity. 

With this as prologue, I now examine the experiences of the statewide networks 

of Mississippi and Washington in terms of the six propositions described earlier. 
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Administrative Structure 

Proposition 1: States that have more formal administrative structures to support 
information technology (e.g. state CIO, technology planning office) in place arc 
highly likely to fund telecommunications infrastructure for high performance 
connections to the Internet. 

Framing the Proposition 

The existence and continuing operation of a formal administrative department 

require the allocation of resources that might otherwise be spent elsewhere. We can 

assume then that the decision to allocate funds in a certain manner reflects the vedues and 

priorities of the state government (Wildavsky, 1992). A few decades ago data processing 

flmctions were subsumed under general government administration and limited to tasks 

such as payroll. As computers became recognized as strategic resources their 

management was broken off into separate and equal divisions, thereby necessitating 

funding that had previously gone to other departments. One element of this is the 

dynamism that surrounds technology and the iimovative process; the uncertainty causes 

organizations to model themselves after leading organizations (DiMaggio & Powell, 

1983). 

This proposition extrapolates this line of thought and posits that once a 

government has dedicated resources to a non-traditional function, or any function for that 

matter, such as information technology planning and management it is highly likely to 

flmd a similar project, in this case, telecommunications infrastructure. It does so in part 

because with the advent of this new bureaucratic department the state government 

acquired an added set of advocates for this type of cause (Weber, 1964). As technology 

grows in importance to the government, its administration is placed closer to the nexus of 
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power giving its executives greater clout than if they had remained further down in the 

government hierarchy (Leslie & Rhoades, 1995). 

My findings from the information questionnaire indicated that: 1) there is a 

correlation between the presence of an information services office that oversees 

networking and the existence of a state chief information officer; 2) there is a significant 

correlation between direct appropriations made by state legislatures and the perceptions 

of respondents regarding state fimding support for higher education connectivity; and 3) 

administrative structures such as a state CIO or an information technology department do 

not appear to affect the legislative funding of statewide networks. The last finding was 

unexpected and contradicts research on legislative funding priorities (Wildavsky, 1992) 

and increased advocacy within bureaucracies (Weber, 1964). I posited that this might be 

the result of the continuous change surrounding technological developments. How then 

does this proposition play out in the context of statewide networking in Mississippi and 

Washington State? 

Data Presentation: Washington State 

In 1987 the Washington State Legislature unanimously approved a bill 

consolidating "data processing, telephone services and data processing authority" and 

creating the Department of Information Services (DIS) (Leading the Digital Revolution 

in Public Service. 1998, p. 18). Over four hundred employees from four different 

organizations were combined into the newly created DIS and the department was raised 

to the executive-cabinet level. Later, in 1992 and again in 1993, the legislature gave DIS 
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greater authority over information planning, spending and review (Leading the Digital 

Revolution in Public Service. 1998). 

When responding to my earlier questionnaire, Steve Kolodney, the Director of 

DIS answered yes to the item asking if the state government had a position with the title 

of "Chief Information Officer". He added the comment, "Formal function, not formal 

title." 

In 1987, at the same time DIS was consolidated, the Information Services Board 

(ISB) was established to set policy for everything related to information technology 

(Leading the Digital Revolution in Public Service. 1998). As part of its mandate the ISB 

was to oversee the Department of Information Services and to review statewide 

information technology strategic plans including the K-20 Network (Becoming Digital. 

1995, p. 9). 

The Information Services Board is a prime example that technology has become 

more political as its importance in economic development has grown. The ISB's 

composition, always political, was expanded to thirteen members as part of the K-20 

legislation. It was then to "include a second representative of the private sector, the SPI 

(Superintendent of Public Instruction) or an appointee of the SPI, a Senator and a 

member of the House of Representatives not of the same political party, and the director 

of DIS" (Senate Bill 6705 (1995-96)). The board was expanded again effective July 1999 

to fifteen members, the two new members being legislators of opposite parties, one from 

the Senate and the other from the House (House Bill 2207,1999). ISB membership 

grew, each time with a bipartisan balance, along with increasing recognition that 
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technology was critical to the economic and social well-being of the state. Committee 

appointments were not given to junior legislators but were reserved for those of senior 

status, as I discuss later, another indication of the importance allotted to the 

responsibilities of the ISB. 

Responsibilities for the K-20 Network and the K-20 Telecommunications and 

Policy Oversight Committee (TOPC) were distributed between DIS and the ISB. DIS was 

charged with convening TOPC, which was created as part of SB 6705, and coordinating 

the development of the K-20 Network (Leading the Digital Revolution in Public Service. 

1998). The legislature authorized the DIS Director to disburse funds from the K-20 

technology ftmd that had been established within the state treasury (Senate Bill 6705 

(1995-96)). The ISB was directed to: prepare a phased technical plan for the design of 

the K-20 telecommunications backbone; give recommendations to TOPC regarding 

goals, network planning and implementation; and oversee the K-20 project (Senate Bill 

6705 (1995-96)). 

TOPC was envisioned as an interim committee that would set "policy goals and 

objectives for a K-20 telecommunications system, adopt a network design and 

implementation plan, and authorize release of ftmds for network purposes" (Empowering 

Legislation for the K-20 Telecommunications Svstem. 1996). As with the ISB, the 

composition of the TOPC was highly political. Voting members were: the governor, a 

Senate Democrat, a Senate Republican, a House Democrat, a House Republican, the 

Superintendent of Public Instruction, the Chair of the Higher Education Coordinating 
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Board, and the Chair of the ISB. In addition to these eight members or their designees, 

there were eight non-voting members. They were: 

1. Community/technical college president 
(appointed by State Board for Community & Technical Colleges) 

2. President of a public baccalaureate institution 
(appointed by Council of Presidents) 

3. State Librarian 
4. BSD (educational school district) superintendent 

(appointed by the Office of the Superintendent of Public Instruction (OSPI)) 
5. School District superintendent 

(appointed by the Office of the Superintendent of Public Instruction (OSPI)) 
6. Private school representative 

(appointed by the Office of the Superintendent of Public Instruction (OSPI)) 
7. Independent non-profit baccalaureate institutions 

(appointed by Friends of Higher Education) 
8. Computer/telecommimications industry representative 

In the spring of 1999, the legislature phased out TOPC and established a new 

permanent committee, the K-20 Educational Network Board or K-20 Board (Senate Bill 

5789 (1999-00)). The board is composed of eighteen members, eleven voting and seven 

non-voting advisors. Voting members or their designees include: the governor (Science 

and Technology Policy Advisor Chris Hedrick is the designee); one member of each 

caucus of the Senate appointed by the President of the Senate; one member of each 

caucus of the House of Representatives appointed by the Speaker of the House of 

Representatives; the Superintendent of Public Instruction (SPI); the executive director of 

the Higher Education Coordinating Board; the executive director of the State Board for 

Community and Technical Colleges; the chair of the Information Services Board; one 

citizen appointed by the govemor; and the director of DIS who serves as the committee 

chair (Senate Bill 5789 (1999-00)). 
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Data Analysis: Washington State 

I interpret the above findings as supporting Proposition 1. In looking at formal 

administrative structures that are in place we can see that Washington State does have a 

position that functions as a state Chief Information Officer, even if it does not have that 

title, and does have a technology planning office within DIS. Unlike other state agencies, 

which may have their own CIOs, the Department of Information Services acts as a 

discretionary provider of services for any public entity within the state. Its "mission 

hinges on building and leveraging the state's information infrastructure in the service of 

other agencies' missions" (Becoming Digital. 1995). In that sense, the director of DIS 

can be viewed as being the state CIO, as Kolodney asserts above. 

The legislature also has on repeated occasions given that office, DIS, authority for 

various areas related to information technology. DIS shares responsibility for the K-20 

Telecommunications Network with the ISB, previously TOPC and now the K-20 Board. 

The Washington State Legislature has formally established those three boards and 

charged them with supporting technology and the K-20 Network. There are a number of 

other technology boards (e.g. Year 2000, electronic privacy rights, public access to 

information) created by the legislature that are not mentioned here because they do not 

directly relate to the K-20 Network. All of these are evidence that the state of 

Washington is expanding administrative structures related to technology, both in 

permanent departments and in advisory committees. 

The second part of this proposition examines the willingness of state government 

to fimd a telecommunications infrastructure initiative, specifically the K-20 Network. 
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When elected officials vote for or against a bill those votes and the policies they represent 

are easily traced. However, the ability to influence public policy goes beyond the actions 

of a visible state senator or representative. Members appointed to committees may 

exercise considerable power in setting policy that potentially affects all citizens within a 

state. Slaughter (1990) writes of the importance of power structure research; although a 

detailed examination is beyond the scope of this dissertation, an analysis of committee 

membership may lend some insights into funding decisions. 

I examined the two committees involved in the K-20 Teleconmiunications 

Network, the Information Services Board (ISB) and the Telecommunications and Policy 

Oversight Committee (TOPC). The K-20 Board, created in the summer of 1999, is still 

in the nascent stages and so will not be considered here. The memberships on ISB and 

TOPC consist of individuals throughout state government. In addition, each committee 

includes at least one member from the private sector. One of the most striking features of 

the ISB is that twice within the past three years membership was expanded to include 

four members of the state legislature. Prior to that it was primarily made up of state 

government bureaucrats. Clearly, as information technology has gained strategic 

importance in society politicians see the need to participate in the policymaking. This is 

in marked contrast to the situation in Mississippi where state legislators are barred by a 

fifteen-year-old executive order from serving on executive branch committees (D. 

Litchliter, personal communication, February 15, 2000). Legislators are relegated to 

advisory roles in Mississippi and government bureaucrats control committees. 
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The TOPC minutes and attendance records reflect that membership is taken seriously. 

Once appointed, members,'regardless of their prominence and outside commitments 

appeared at meetings and participated actively in discussions. Membership of TOPC 

consisted of much more powerful stakeholders than the ISB. Of the eight voting 

members four were senior, influential legislators. Senator James West, a Republican, has 

served in both houses of the legislature for a total of sixteen years, as Senator Bauer, a 

Democrat, has for twenty-eight years. Representative Helen Sommers (Democrat) has 

served in the house for twenty-six and Representative Tom Huff (Republican) has for the 

past five years. Of particular interest is the fact that Sommers and Huff currently are co-

chairs of the Appropriations Committee. Sommers was the chair previously when the 

Democrats were in the majority. This year because there was an even split between 

Republican and Democratic legislators they became co-chairs (E. Lim, personal 

communication, October 7, 1999). According to Erika Lim, Senior Policy Advisor with 

the Department of Information Services, Huff and Sommers were appointed to TOPC 

more because of their fiscal power than because of an interest or expertise in educational 

technology (E. Lim, personal communication, October 7, 1999). 

Without a doubt, elected officials in Washington State have supported the fimding 

of the K-20 Network very generously and on repeated occasions. That fimding, a total of 

more than sixty million dollars since 1996, has exceeded that of any other state in the 

Union (Introduction to the K20 Network, 1999). This includes an educational technology 

revolving fund that was created by the legislature in 1997 (Senate Bill 6004 (1997-98)). 

The biennial budget contains a line item for the K-20 Network for fifleen million dollars. 
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Another ten million has been appropriated to participating educational sectors, money 

which then flows back to K-20. In the next biennial budget the appropriation has been 

modified so that this latter amount of money will go directly into the K-20 account (J. 

Anderson, personal communication, March 22,2000). These two allocations are 

supplemented with co-payments from participating institutions and with federal e-rate 

discounts so that the total biennial budget for the K-20 Network reaches approximately 

thirty-two million dollars (J. Anderson, personal communication, March 22, 2000). The 

membership of TOPC, in particular, was instrumental in allocating the resources 

necessary to build the network. All of this supports the proposition that the existence of 

formal administrative structures related to technology and telecommunications positively 

impacts the willingness of Washington's state government to fund telecommunications 

infrastructure. 

Data Presentation: Mississippi 

In the last six years the government of Mississippi has made a herculean effort to 

enhance and promote technology in the state. The reports and publications of many of 

the groups discussed in this section clearly demonstrate that Mississippi government 

views technology, economic development, telecommunications infrastructure, 

educational technology and workforce training as all being critical elements to the state's 

future well-being. 

In spite of the efforts cited below, it is striking that neither house of the legislature 

has a technology committee. Also unusual is the fact that no Mississippi legislators may 

serve as members of state agency committees, only as advisors. In 1985, then Governor 
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Lang filed suit to bar legislators from service on the boards of any executive branch 

agency (D. Litchliter, personal communication, February 15,2000). 

Having said that, Mississippi does view information technology, particularly 

telecommunications, as a growing industry that will contribute to the economic well-

being of the state (Richardson, 1995). In 1994, the Governor established the Science and 

Technology Task Force, later to evolve into the Science and Technology Commission 

(Stabler, 1999). The Commission published a Science and Technology Action Plan as a 

way to educate elected officials about steps they could take to generate a more favorable 

business climate for high technology. One of the four strategic goals identified in this 

report was infi^tructure; the Commission recommended that, among other things, its 

improvement would make the state more competitive globally (Mississippi Science and 

Technology Action Plan, 1998). 

In the action plan's executive summary, the Commission also stated that within its 

strategy of achieving competitiveness, "the most significant step will be the creation of a 

... politically independent, not-for-profit organization referred to as Mississippi 

Technology, Inc." (Mississippi Science and Technology Action Plan, 1998). This 

recommendation received strong support. Governor Fordice issued Executive Order 

#784 in July 1998 creating the MTI Special Task Force and appointed the following 

seven members: 

Malcom Portera, Institutions of Higher Learning 
Olon Ray, State Board for Community and Junior Colleges 
Jimmy Heidel, Department of Economic and Community Development 
Dwight Evans, Mississippi Power 
Ben Kem, Natcom 
Greg Hinklebein, then Court of Appeals Judge 
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Garry Ruff, Dupont 

One month later, in August of 1998, the task force presented the action plan to the 

Legislative Budget Committee (Fact Sheet for Senate Bill 2856, n.d.). Then in 1999 

MTI's enabling legislation. Senate Bill 3155, was approved and $1,500,000 appropriated 

for it to "promote technology-related economic development efforts" ^^Seizinp the Future. 

1999, p. 11). Another action resulting from the Commission's plan was the establishment 

of a legislative oversight committee for technology-related economic development 

initiatives rSeizinp the Future: On the Right Track. 1999). 

Governor Fordice also created a Telecommunications Task Force that focused on 

recruiting telecommunications corporations to the state. Members were appointed from 

the Department of Economic and Community Development and other agencies and 

quasi-state agencies but did not include anyone from the Department of Information 

Technology Services. The committee is not active anymore (D. Litchliter, personal 

communication, February 15,2000). 

Not to be confused with the Governor's Telecommunications Task Force is the 

Mississippi Telecommunications Task Force. Membership does not consist of political 

appointees but rather representatives of information technology departments from 

roughly thirty government agencies and institutions. The task force examines emerging 

technologies that may impact the delivery of telecommunications services to all 

components of the state government (Annual Report for Fiscal Year 1999). 

Mississippi Future Net (MFN) is a parmership that unites business CEOs with the 

top administrators in five state agencies (Economic and Community Development, 
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Information Technology Services, Institutions of Higher Learning, Education, and the 

State Board for Commimity and Junior Colleges). Its mission is "to originate, expand, 

and maintain technology-based businesses that create jobs with salaries higher than the 

state's per capita income, hire qualified Mississippians, and are supported by world-class 

research" (Today and the Next Generation. 1999, p. iv). A draft document by MFN 

articulates three impact areas that are central the achieyement of its mission. Those areas 

are education, which MFN sees as an economic development issue, technology 

infi^tructure, and research and commercialization (Today and the Next Generation. 

1999). 

The agency that carries primary responsibility for the daily operations and 

planning surrounding information technology in the Mississippi state government is the 

Department of Information Technology Services (ITS). Mississippi created ITS as the 

Central Data Processing Authority (CDPA) in 1970 in order to centralize the 

responsibility for the data processing in state government agencies, colleges and 

universities (Annual Report for Fiscal Year 1998). The original enabling legislation gave 

the department very strong authority, according to Litchliter, more than it probably will 

ever use (Personal communication, February 15, 2000). Nevertheless, as the strategic 

importance of technology grew, so did the mission of the agency. Its enabling legislation 

was modified a number of times during the seventies, eighties and nineties to clarify its 

changing powers, duties, and responsibilities (Public Officers and Employees, Powers, 

Duties, and Responsibilities, 1999). In 1995, the state legislature changed the name of 
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CDPA to the Department of Information Technology Services (ITS) (Annual Report for 

Fiscal Year 1998\ 

ITS, a department of over one hundred employees, is responsible for setting the 

information policy and future direction of the state, in addition to providing the computer 

and telecommunications infrastructure for state government (Annual Reiwrt for Fiscal 

Year 1999). Its executive director Litchliter does not have the title of Chief Information 

Officer but functions in that capacity (State Government Survev. 1998). 

ITS has had difficulty getting dedicated funds for everyday operations from the 

general legislative budget and, according to Litchliter (Personal conmiunication, 

February 15, 2000), operates with a much smaller staff than most counterparts in other 

states. The legislature requires that ITS be self-funding and authorizes it to charge 

agencies for data processing or telecommunications (Senate Bill 3157, 1999), which 

constitute the majority of its services. 

Unfortunately, computer use is no longer limited to administrative functions such 

as billing or record keeping as it was thirty years ago. The use of technology pervades all 

areas of state agencies now and there is a growing need for consultations regarding web 

portals and strategic technology plans. In the past, high telecommunications costs 

provided a financial buffer so that ITS could offer these types of services gratis. 

However, today's competitive telecommunications marketplace charges are lower and 

money coming into the department has been reduced. Litchliter predicts that a service 

such as planning that it does not currently charge for may disappear because of budgetary 
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and staffing constraints (Personal communication, February IS, 2000). Among its other 

duties, ITS is responsible for the statewide educational network. 

Recognizing that oversight was critical for such an important function, the 

legislature mandated that an Information Technology Services Board be set up. The 

Board consists of five members appointed by the Governor, and two nonvoting 

legislative advisors appointed by the Lieutenant Governor and the Speaker of the House 

(Annual Report for Fiscal Year 1998). Each member of the Board must have a minimum 

of four years' experience either as an information technology executive or prior service 

on the Board (Public Officers and Employees, Members of Authority, 1999). This board 

"oversees and approves all major information technology procurement and planning 

activities of Mississippi state agencies and educational institutions" (D. G. Roach, 

personal communication, April 1999). 

The Information Strategy and Policy Council (ISPC) also was established, 

comprising ITS management and information technology managers representing state 

agencies (Strategic Master Plan for Information Technology. 1998). The ISPC 

"evaluates and recommends to the ITS Board strategic plans, policies, and standards that 

determine the direction of information processing in Mississippi" (Annual Retx)rt for 

Fiscal Year 1999. p. 31). According to Jimmy Webster, the ITS Network Manager, the 

ISPC is not an oversight board but was developed to allow the user community to have 

input into network operations and policies (Personal communication, February 15, 2000). 
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When the Mississippi Legislature passed Senate Bill 3350 it established the 

Council for Education Technology and charged it to create a master plan for educational 

technology. The legislature instructed that the Council consist of: 

1. State Superintendent of Education 
2. Executive Director of Mississippi Educational Television (ETV) 
3. Executive Director of the State Board for Community and Junior Colleges 
4. Commissioner of Higher Education 
5. One member appointed by the State Board of Education 
6. Two members appointed by the Governor, and 
7. One member appointed by the Executive Director of the Mississippi 

Department of Economic and Community Development 

As mentioned earlier, because of the circumstances under which it was conceived. Senate 

Bill 3350 (1994) was written quickly without much preparation. Somehow, through an 

oversight, David Litchliter, the Director of the State Department of Information 

Technology Services, had been excluded from membership on the Council. In 1995, 

Senate Bill 2945 was enacted to rectify this mistake and include the Executive Director of 

the central data processing authority on the Council. This was a critical error because 

while CET sets the policy for the network it is ITS that is responsible for its day-to-day 

operations. 

Appointed members of the committee have changed since the CEPs beginning 

with the position representing the Mississippi Department of Economic and Community 

Development remaining vacant the longest. Appointees representing the business 

community have not consistently attended committee meetings (A. Lind, personal 

communication, February 11, 2000). 

The staff supporting the CET is located within the Department of Education's 

Office of Educational Technology (OET), which was created after the passage of Senate 
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Bill 3350. The OETs staff of thirteen consists of the administration, information 

technology plaimers and programmer and systems analysts 

(\wvw.mde.kl2.ms.us/oet/sta£f.htin). More integral to the day-to-day 0[)erati0ns of this 

office than support for the Council for Education Technology, is the training and support 

regarding technology that staff provides to K-12 schools throughout Mississippi. In the 

same fashion, departments such as the Institutions of Higher Learning and the Mississippi 

Library Commission take care of their own constituencies as they relate to the statewide 

network. 

The network backbone with its seven legs or nodes along with the Internet 

connections cost roughly $4,000,000 annually. Each year ITS Executive Director 

Litchliter puts a line item in the ITS budget requesting $1,500,000 for the network 

backbone but it has never been approved (Personal communication, February 15,2000). 

Pertinent agency annual financial reports are not available on the Internet so it is unclear 

precisely what funds have been committed to statewide network development. A Lexis* 

search of legislative appropriation bills indicates that in fiscal year 1997 $1,001,000 was 

"authorized for the purpose of establishing a statewide teleconmiunications backbone 

infrastructure for all state entities'* (Senate Bill 3082, 1996) and in fiscal year 1998 

$350,000 was allocated for the same purpose (Senate Bill 3156, 1997). 

The Mississippi legislature partially financed the statewide network through the 

passage of bond bills. Senate Bill 2945 (1995) authorized the State Bond Commission to 

issue bonds not to exceed $29,950,000 for use by community and junior colleges for the 

telecommunications network. At that time, Mississippi's community colleges lagged far 
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behind the state universities in terms of the use of technology and campus infrastructure. 

The bond initiative paid most of the local costs for connecting these schools to the 

statewide backbone; some colleges supplemented this funding to further enhance their 

local campus networks (B. Cade, personal communication, March 8, 2000). 

The same bill created the State Institutions of Higher Learning Technology 

Infrastructure Fund and authorized the issuance of bonds not to exceed $13,000,000. In 

1995 when the bill was passed the state universities were the only public educational 

institutions with their own connections to the Intemet. Their campus networks were 

fairly well developed (A. Lind, personal communication, February 17, 2000). The IHL 

chose not to use these funds because of the relatively short life cycle of technology. 

The previous year. Senate Bill 3350 (1994) not only created the Coimcil for 

Education Technology but it passed a bond bill for no more than $60,000,000 to be used 

for the state's public schools. As mentioned earlier, then State Superintendent of Schools, 

Tom Bumham, never exercised MDE's right to these fluids (Personal communication, 

February 14, 2000). 

During a telephone interview, the ITS Executive Director clarified network 

funding. The initial FY97 funding for the cost of the backbone was only $1,000,000 

from the general state budget with participating state agencies having to contribute from 

their own budgets for a combined matching amount of $1,000,000 (D. Litchliter, personal 

communication, February 15, 2000). He reported that in fiscal year 1998 a total amount 

of $1,500,000 was allocated using educational lapsed funds (Personal conmiunication, 

February 15,2000). 
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Aside from the passage of bond bills, the Mississippi Legislature primarily has 

funded the statewide network through participating agencies' budgets rather than the ITS 

budget or one or more line items in the general state budget (D. Roach, personal 

communication, February 17, 2000). The Department of Education has reallocated $250 

million, IHL, $95 million, and conununity colleges, $60 million from various existing 

budgets to support the increasing demands for technology (Today and the Next 

Generation. 1999). 

Dr. Olon Ray, Executive Director of the State Board for Community and Junior 

Colleges, supports the inclusion of a line item for the backbone because of the inherent 

uncertainty in the way that the budget is currently handled (Personal communication, 

February 23, 2000). It takes considerable effort to sell the funding to the legislature each 

year. 

Looking at the last five years of appropriations (see Table 5.8) for the Department 

of Education, the State Board for Community and Junior Colleges, the Institutions of 

Higher Learning, and the Department of Information Technology Services, education is 

clearly the winner. From 1996 to 2000 the IHL experienced the largest rise of the four 

agencies in its flmding, approximately 43%. The SBCJC realized a budget increase of 

39% and MDE, 24%, as opposed to an increase of just 8% for ITS. 
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Total State Appropriations by Fiscal Year and Agency 
with Appropriation Bills Noted 

FY MDE SBCJC IHL ITS 
1996 $546,314,127 $ 94,584,017 $ 470,534,086 $ 28,860,860 

H. B. 1669(1995) S. B. 3212(1995) S. B. 3195 (1995) S. B. 3179 (1995) 
1997 $ 495,467,305 $ 94,043,367 $485,365,186 $ 29,407,708 

H. B. 1629(1996) S. B. 3060 (1996) S. B. 3061 (1996) S. B. 3082(1996) 
1998 $ 508,006,715 $ 109,270,145 $ 542,476,279 $ 30,055,966 

H. B. 1805 (1997) S. B. 3135 (1997) S. B. 3136 (1997) S. B. 3156 (1997) 
1999 $ 554,242,095 $ 114,107,334 $ 584,983,083 $ 30,789,161 

H. B. 1771 (1998) S. B. 3204 (1998) S. B. 3206(1998) S. B. 3226(1998) 
2000 $677,447,041 $ 131,849,899 $ 672,445,982 $31,122,568 

H. B. 1636(1999) S.B. 3135(1999) S. B. 3136 (1999) S. B. 3157 (1999) 

Table 5.8 

Education budget increases may merely indicate the general economic prosperity 

Mississippi has been experiencing (A. Mullins, personal communication, February 1S, 

2000), but at least part of the rise can be attributed to the statewide network. Debbie 

Gilbert, Associate Executive Director for Finance and Administration of the State Board, 

says that the increased budget includes funding such for added personnel responsible for 

educational technology, network line charges, maintenance agreements and equipment 

upgrades (Personal communication, February 18, 2000). 

Data Analysis: Mississippi 

The data support the proposition that because of Mississippi's efforts to create 

formal administrative structures supporting information technology it is highly likely to 

^d telecommunications infrastructure. Although Mississippi somewhat belatedly 

recognized the importance of technology to economic development, it worked quickly to 
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establish a framework for its management. It demonstrated this new mindset at both the 

executive and legislative branches of government. 

Since the seventies, legislation has changed a number of times to more accurately 

reflect the authority and responsibilities of the Department of Information Technology 

Services. David Litchliter, Executive Director of ITS, functions as the Chief Information 

Officer of the State of Mississippi even though he does not have that title (State 

Government Survev. 1998). Mississippi requires the department to be self-funding 

thereby risking the elimination of important activities such as technology planning but 

Litchliter believes that this policy may change in time (Personal communication, 

February 15, 2000). 

ITS was given oversight responsibility, along with the Council for Education 

Technology, for the statewide network. The authority granted to the agency and its chief 

were underscored by the response to the careless omission of the ITS Executive Director 

as a voting member of the CET. The mistake was rectified, along with legislation 

regarding other aspects of the network, in Senate Bill 2945 (1995). 

Even more indicative of the state government's belief in the importance of 

technology is the creation of various committees within the last five or six years. The 

Governor established the Science and Technology Commission and charged it with the 

development of an action plan (Stabler, 1999). One outcome of the Commission was the 

proposal that an organization representing both public and private interests be established 

to support the development of high technology businesses in Mississippi. This proposal 
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resulted in enabling legislation and funding for Mississippi Technology, Inc., as well as 

legislative liaison committee to MTI (Seizing the Future: On the Right Track. 1999). 

In 1994, roughly the same time as Governor Fordice appointed the Mississippi 

Science and Technology Task Force, later to become the Commission, the legislature was 

considering a law that was enacted as the Education Technology Enhancement Act 

(Senate Bill 3350). This was landmark legislation and elected officials specifically 

designated the creation of the advisory group. Council for Education Technology, to 

work with the E)epartment of Education and develop a strategy for addressing education 

technology (Mississippi Master Plan for Education Technologv. n.d.). This is one more 

piece of evidence that Mississippi increased administrative structures, departments and 

committees, related to technology. 

Mississippi has financed its statewide network fairly generously, especially for a 

state that does not have the revenue of many others. Given the manner in which the 

legislature has allocated fimds, preferring to give it to participating agencies rather than 

directly to the Department of Information Technology Services or the Council for 

Education Technology, it is not as easy to track. This method of funding also requires 

more work on the part of involved agencies than if there were a line item in the budget 

expressly for the statewide backbone. As it stands there is no certainty from one year to 

the next that the network will be funded. The self-fimding nature of ITS also leaves no 

padding to support the network in case legislative funding falters. 
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Nevertheless, the record shows that Mississippi is funding its network, supporting 

the proposition that the existence of formal administrative structures for information 

technology positively influences the financing of telecommimications infi-astructure. 

Findings for Proposition 1 

The data for Mississippi and Washington support the first proposition to different 

degrees. This proposition says that states having more formal administrative structures in 

place to support information technology are highly likely to fund telecommunications 

infrastructure for high performance connections to the Internet. 

In the last quarter of a century, technology has evolved from a functional to a 

strategic resource. As society has bestowed more importance on technology, it has 

become increasingly edgy because of the short life cycle and unpredictability of the 

technological innovative process. In order to cope with this instability, almost to regain 

their balance and sense of security, both Washington and Mississippi expanded their 

governmental bureaucracies (Weber, 1964). In their writing on organizational theory, 

DiMaggio & Powell (1983) posit that the uncertainty inherent in technology and the 

counterbalancing urge to stabilize lead to isomorphism and professionalization, and this 

is borne out in the cases I examined. The two states have become more and more reliant 

on information systems professionals and through their involvement in professional 

organizations come to follow similar models. 

The governments of both Mississippi and Washington states have delegated 

substantial authority to their information technology departments and the individuals who 

function as state chief information officers. If we view the positioning of these 
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departments in terms of organizational distance (Leslie & Rhoades, 1995), then we can 

assume that they have gained authority as they moved closer to the governor's ofiBce. 

This may be true in the case of Washington, where both Governors Lowry and Locke 

have viewed technology as one of their highest priorities and pronounced its coimection 

with the state's economic prosperity. Governor Fordice of Mississippi never exhibited 

the same commitment to technology and did not recognize a link between information 

technology and economic development (D. Litchliter, personal communication, February 

15,2000). Fordice's attitude had a greater negative impact than it might otherwise have 

had because of Governor Lang's order in 1985 banning legislators from executive branch 

committees. 

Extrapolating on Webefs (1964) research on bureaucracies, I expected that as 

information technology gained power in the organizational and state bureaucracy it also 

would acquire more advocates for technological initiatives (Weber, 1964). This seemed 

especially true in Washington State where politicians competed, for committee 

assignments dealing with technology and networking and were proud to clziim the mantle 

of technological advocacy. In Mississippi, again owing in part to Lang's ban on 

legislative committee appointment, the strongest proponents of the statewide network 

were found within state agencies rather than in the legislature or governor's office. The 

creation of GET happened because of word of mouth news in the middle of the night that 

additional revenue had been found and would be available if a proposal was put forward. 

With many elected officials reportedly technologically naive, a few key legislators 
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successfully lobbied their colleagues, not for the development of a statewide network but 

a master plan on educational technology. 

Both Washington and Mississippi have allocated tens of millions of dollars to the 

development of advanced statewide networks. These governments have made the 

distribution of technology throughout their states a priority. Given that it is ranked the 

lowest of all the states in terms of education, Mississippi has chosen to allocate 

networking flmds to educational agencies rather than directly to the E>epartment of 

Information Technology Services. In this manner, the Mississippi government's 

reallocation of resources can be seen as responding to an educational crisis (Wildavsky, 

1992). Washington, on the other hand, has made a very public stand of dedicating 

f\mding to the K-20 Network and done so using that rationale that it is good for the state's 

economy and by extension all of its citizens. 

Higher education can be seen as a beneficiary of efforts to create a single 

statewide network. In neither state did higher education alone have the political clout to 

gamer funding for a separate network for colleges and universities. A few of each state's 

top universities had been able to obtain external funding to support Internet connectivity. 

By partnering with K-12 schools, many colleges and universities, particularly community 

colleges, were able to achieve a higher level of connectivity than would have been 

possible otherwise. In each state, Washington much more than Mississippi, experts from 

higher education performed critical fimctions in guiding the development of the 

networks. 
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Mississippi and Washington have taken different paths and approaches to 

establishing advanced statewide networks and both can be viewed as national leaders in 

their efforts. Washington, which has more formal administrative structures in place, has 

funded the K-20 Network much more generously than Mississippi. Washington, unlike 

Mississippi, also appropriates funding directly to the network using a line item in the 

legislative budget, another indication that funding is positively related to administrative 

structures. Financial support in Mississippi is much more informal and unpredictable. 

We can view these cases as points on a line with Washington State being further 

along in structuring its management of technology. The findings coincide with those of 

Wildavsky (1992); clearly Washington places a higher value on technology and funds 

telecommunications infrastructure more generously than Mississippi. Mississippi, in 

creating a statewide network, something not all states have done yet, demonstrates that its 

prioritization of technology is growing. The data about the development of statewde 

networks also benefit from Leslie and Rhoades (1995) observation regarding 

organizational distance. Washington with its more formal administrative structure 

supporting technology has received more financial backing from the state government 

and created a more advanced and pervasive statewide network. In Mississippi where 

technology is fluther removed from the Governor's Office and the state legislature it has 

been more challenging to obtain funding for network development. That Mississippi has 

such a strong network is due in large part to the excellence of agency personnel involved 

in the project. 
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Funding 

Proposition 2: The greater the variety of funding sources (e.g. federal, state, local, 
private) and the greater the willingness of state government to fund 
telecommunications infrastructure (e.g. legislative appropriations) the more 
advanced and pervasive the statewide network. 

Framing die Proposition 

The funding required to establish a statewide educational telecommunications is 

substantial, reaching into the tens or hundreds of millions of dollars, depending upon the 

circumstances of the individual state. It follows that the level of funding dictates the 

quality of the network, that is, its bandwidth, its speed and its scope. 

In their writing on resource dependency, Pfeffer and Salancik point to the 

connection between an organization's capacity to acquire and maintain resources and its 

ability to survive and even thrive (1978). Totally separate from the issue of technical 

complexity inherent in the creation of a publicly f\mded network is that of organizational 

structure and interconnections. The development of advanced Internet connectivity for 

public and private institutions of higher education, elementary and secondary schools, as 

well as public libraries throughout a state, is a daunting challenge. To successfully 

sustain such a network through the legislative process and ftmd-raising efforts requires 

consensus by a diverse array of constituencies and institutions. The resulting 

teleconmiunications network is tangible evidence of this support and, because it is funded 

by multiple sources, resource dependence advocates would predict that it should be 

among those that are the most highly developed. 

Slaughter and Leslie (1997) articulate a resource dependency perspective that 

asserts that closeness to the marketplace influences the amount of money that can be 
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acquired. Technology and telecommunications are viewed as being close to the market, 

which positively influences the amount of government funding they receive. Both of 

these viewpoints are valuable in analyzing the networks in Mississippi and Washington 

State. 

Data Presentation: Washington State 

The Washington State Legislature has been very generous in funding the K-20 

Network making the variety of flmding sources less of a factor in the quality of the 

network than it might be otherwise. Washington has received a share of federal funding 

for telecommunications infrastructure but it is minimal compared to state flmding. K-12 

schools received funding through the universal service e-rate discount program. The 

National Science Foundation's Division of Advanced Network Infrastructure & Research 

has given Washington higher education institutions two awards under the Connections to 

the Internet program. The University of Washington was awarded an expected estimated 

total of $382,845 and Washington State University, $393,200 

(wAvw.cise.nsf.gov/anir/index.html). Both of these awards were for meritorious research 

applications in the hard sciences, applications requiring the use of high performance 

computing networks. 

The National Telecommunications and Information Administration has awarded 

ten Telecommunications and Information Infrastructure Assistance Program (TIIAP) 

grants to a variety of Washington institutions and agencies. The largest grant is $410,000 

to the City of Seattle Department of Housing and Human Services for the use of 

interactive voice response technologies to support home care services for low income. 
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elderly and disabled individuals (TIIAP Award Number 53-60-98015). The smallest is a 

planning grant of $24,084 to the Northwest Regional Primary Care Association. NTIA 

also funded educational institutions including Eastern Washington University under 

TIIAP grants. However the only one that went directly to telecommunications 

infrastructure was $139,163 to the Quillayute Valley School District (TIIAP Award 

Number 53-40-94055) which serves a predominantly Native American population. 

Colleges and universities, as well as K-12 schools, have had to allocate significant 

resources from their own institutional budgets to support networking initiatives. It was 

always the intention of the ISB that this be the case regarding funding of the K-20 

Network. The initial appropriation of $42.3 million was "earmarked primarily for capital 

costs related to construction of the shared infrastructure" (ISB White Paper, 1996). The 

thinking was that: 

Where telecommunications services are provided by the state where no local 
planning exists, those investments will not be used efficiently and costs for 
ongoing maintenance and operations will not be adequately covered. Moreover, 
where entities look to the state to provide on-premises equipment and services, 
they lack incentives to seek efficiencies in their information technology 
procurements (ISB White Paper, 1996). 

Beyond funding from the state then each institution was required to dedicate its own 

resources to complete the necessary infrastructure for connecting to the K-20 Network 

backbone. Participating educational institutions, notably community and technical 

colleges and K-12 schools, which already received regular financial support from local 

governments and taxpayers, had to supplement state monies with their own. 

In assessing the development and scope of the network it is necessary to examine 

technical details. As an in-depth technical analysis is not the intention of this paper, I 
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attempt to find the delicate balance between essential minutiae and superficial vagueness. 

A committee called the K-20 Technical Working Group (TWG) existed under TOPC and 

members were appointed by the ISB. TOPC handled more of the general policy issues 

and left the detailed technical aspects of networking to the TWG. 

One of the most valuable contributions of this group was that it defined minimum 

standards to which participating institutions were required to adhere 

(www.wa.gov/K20/network/standards.htm). These standards were approved by TOPC 

just two months after the K-20 bill was signed by Governor Lowry and applied to three 

categories of service: 1) Internet/Intranet, 2) Videoconferencing and Circuit Switched 

Infi^tructure, and 3) Video Distribution (K-20 TOPC Minimiun Technical Standards, 

1996). Standardization was important to ensure the network problems could be resolved 

quickly and efficiently by the K-20 Operations Cooperative (KOCO), which was 

responsible for day-to-day maintenance of the network (K-12 Network End Site 

Engineering Guidelines, n.d.). Given the vast scope of the project, approximately 400 

sites in Phase 2 alone, adherence to standards was critical to the success of the project. 

One benefit of standardization was that K-20 sites, particularly smaller institutions 

without in-house technical expertise, could contract with US West for installations and 

long-term maintenance (K-12 Network End Site Engineering Guidelines, n.d.). 

Although there have been changes since the Telecommunications Act of 1996, 

typically local phone companies have monopoly telecommunications network 

infi^tructures over which they provide bandwidth to customers. Washington State has a 

total of twenty-two Incumbent Local Exchange Carriers (ILECs) although US West and 

http://www.wa.gov/K20/network/standards.htm
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GTE handle the majority of services (Technology Alliance, 1999). The total area of 

Washington is almost seventy thousand square miles. Some markets are more profitable 

to serve than others because of concentrations in population or favorable geographic 

conditions and so are offered a greater range of telecommunications services. 

Unfortunately this means telecommunications providers have less incentive to serve rural 

areas or towns in more remote mountainous or coastal areas because the costs are higher. 

In the past this negatively impacted K-12 school districts which did not have the volume 

to make them attractive customers. The pervasiveness of the K-20 Network has made 

greater bandwidth and speed available to a broader range of educational institutions than 

would have been served previously. When it purchases telecommunications services the 

statewide educational network acts as an anchor tenant of a broader commercial network 

thereby leveraging the state's investment to increase access. The presence of K-20 

Network nodes "gave private companies the incentive to get over the initial hurdle of 

increased costs to serve these areas and significantly lowered marginal costs to serve 

future customers" (Technology Alliance, 1999, p. 20). 

The K-20 Network is "relatively new state-of-the-art statewide SONET based" in 

the words of Ron Johnson, Vice President for Computing and Commimications and Vice 

Provost at the University of Washington (Personal commimication, April 7, 1999). 

Although some individual K-12 schools with limited resources may just connect over a 

T1 line, the network backbone supports interfaces as high as OC12 (622 Mb) (K-20 

TOPC Minimum Technical Standards, 1996). 
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Data Analysis: Washington State 

The conditions in Washington State support the proposition that the greater the 

willingness of state government to fimd telecommunications infi'astructure the more 

advanced and pervasive the statewide network. As stated above, Washington has a very 

advanced statewide network that operates at high speed and bandwidth. This is a direct 

result of the tens of millions of dollars allocated by state government. Also, the use of a 

budget line item provides assurances of funding that are beneficial for planning being 

done by network managers and participants. If the legislature had been less generous the 

performance and ubiquity of the network would have suffered. 

The scope of the network is not as big as initially planned because of the 

uncertain status of non-profit private baccalaureate institutions, which constitute 

approximately one third of the higher education institutions in the State of Washington 

(Chronicle of Higher Education. 1999). These colleges and universities were intended to 

be part of the second phase of K-20 but were postponed indefinitely because of concerns 

that their inclusion would threaten the e-rate universal service program discounts for 

Washington's schools and libraries. Until the Federal Communications Commission rules 

on DIS' petition regarding this matter there can be no action. The third phase of 

implementation is just begiiming during which public libraries, community resource 

centers, and state and local governments will be connected (A. Bauer, personal 

communication, October 8, 1999). In spite of the exclusion of the private baccalaureates, 

the K-20 Network can be considered extremely pervasive reaching to all parts of 

Washington State and bringing connectivity to traditionally underserved areas. 
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It is difficult to judge the worthiness of the proposition regarding whether the 

variety of funding sources positively affected the level of advancement and the 

pervasiveness of the K-20 Network. The commitment of the state legislature and the 

governor to establish a telecommunications network serving higher education and 

common schools is clearly demonstrated by the allocation of public fimds. The large size 

of these allocations made it unnecessary for network proponents to look beyond the 

government for additional funding sources. Like Mississippi, Washington has benefited 

from federal funding from the NSF and NTIA. To a much smaller degree than 

Mississippi it has taken advantage of federal e-rate discounts. With twice as many K-12 

students as Mississippi, Washington has received a total of $35,955,907 in e-rate funding 

to Mississippi's $38,262,369 (Technology Counts '99). 

Data Presentation: Mississippi 

The Mississippi statewide network exists both because of the financial support of 

the state legislature and the well thought out strategy and execution by the Council for 

Education Technology and participating agencies and institutions. In the words of Dr. 

Olon Ray, Mississippi "has done a good job of using modest resources to create linkages 

across the state" (Personal communication, February 23, 2000). For a state with limited 

revenues the design of the network was a very important issue if it was to be easily and 

affordably accessible. Rather than create a very costly network that connects every 

community, CET and ITS developed a simpler one that reaches into key areas across the 

state's total area of 47,716 square miles. Begim as a frame relay network the backbone 
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has migrated to more powerful ATM (asynchronous transfer mode) technology and is 

capable of speeds up to CXDS (155 Mb). 

The network backbone consists of seven nodes, the primary hub located in 

Jackson and regional switches in Greenwood, Gulfjwrt, Hattiesburg, Memphis, Meridian 

and Tupelo (State of Mississippi Infrastructure Plan for Information Technology. 1998'). 

It is then the responsibility of institutions that want to utilize the network to set up their 

own connections to one of those points. Normally users of telecommunications services 

pay different amounts according to their distance from the closest point of presence to the 

Intemet, which in this case would be one of the seven nodes. This can be costly for 

remote institutions and have a direct impact on their ability to utilize telecommunications 

services. The state government negotiated with BellSouth to modify their standard 

system of charges so that all schools and higher education institutions pay the same rate 

to connect to the backbone and none are penalized because of geographic location 

(Litchliter, February 15, 2000). 

By early 2000 the network was connecting more than 2100 sites within the state 

and was two years ahead of anticipated growth according to Jimmy Webster, ITS 

Network Manager (Personal communication, February 15,2000). There are six different 

classes of participants; university, community college, K-12 school, public library, state 

agency and criminal history (J. Webster, personal communication, February 15, 2000). 

This includes approximately 23 public university sites, 38 commimity college sites, and 

over one thousand K-12 sites. Mississippi has eight public universities, one with a 

medical center, and twenty-two public two-year institutions (Chronicle of Higher 
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Education. 1999). Mississippi sources, notably the State Board for Community and 

Junior Colleges, put the number of community colleges at fifteen instead of twenty-two 

(www.sbcjc.cc.ms.us). The higher network numbers reflect connectivity at multiple 

locations on one campus or at satellite campuses (State Government Survey. 1998). By 

any estimation, the Mississippi statewide network can be considered very advanced and 

pervasive. 

As discussed in the last proposition, funding from the Mississippi State 

Legislature for the statewide backbone has been generous in light of the state's limited 

revenue sources. The govermnent has used a combination of bonding initiatives and 

allocating money to agencies that connect to the statewide network rather than using a 

line item in the general budget or directing funds to the Department of Information 

Technology Services or the Council for Education Technology. 

In addition to this funding, the federal government has played a critical role in 

Mississippi's continued network operations and development through the e-rate discount 

program for K-12 schools and libraries described earlier. Discounts are calculated 

according to economic need and location, e.g. urban or rural, and range from twenty to 

ninety percent (State of Mississippi Infrastructure Plan for Information Technoloev. 

1998). Mississippi's schools and libraries qualify for an 81% discount on average. K-12 

schools and libraries account for approximately 62% of the network usage (D. Litchliter, 

personal communication, February 15, 2000) so the entire backbone user community 

benefits from monies reimbursed by the federal fund administrator, the School and 

Library Division. During the 1998/1999 fiscal year, Mississippi applied for 

http://www.sbcjc.cc.ms.us
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approximately $25,000,000 in reimbursements (State of Mississippi Infrastructure Plan 

for Information Technology. 1998). 

The federal government has also contributed to networking in Mississippi through 

the National Science Foundation and the Department of Commerce. The National 

Science Foundation's Division of Advanced Network Infrastructure & Research has 

given three Mississippi higher education institutions awards under the Connections to the 

Internet program. Mississippi State University was awarded an expected estimated total 

of $610,834 and The University of Mississippi, $350,000. 

Cwww.cise.nsf.gov/anir/index.html'). Jackson State University, the largest of 

Mississippi's historically black public institutions, was awarded $300,000 last summer 

(W. Brown, personal communication, March 3, 2000). All three of these awards were for 

meritorious research applications in the hard sciences, applications requiring the use of 

high performance computing networks. 

Aside from the NSF award, Jackson State has gotten funding to support its 

telecommunications infrastructure and join the Intemet2 project from the National 

Aeronautics and Space Administration, the Department of Defense, and the Department 

of Education (W. Brown, personal communication, March 3,2000). 

A number of Mississippi groups received Telecommunications and Information 

Infrastructure Assistance Program (TIIAP) grants (ntiaotiantl.ntia.doc.gov/cfdocs/tiiap) 

from the National Telecommunications and Information Administration. The Institutions 

of Higher Learning received a $650,000 grant to enhance adult literacy programs with 

information technologies thereby improving participants' employability (TIIAP Award 

http://www.cise.nsf.gov/anir/index.html'
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Number 28-40-96080). Another award (TIIAP Award Number 28-40-94068) of 

$600,000 was given to the Mississippi Department of Economic and Community 

Development for the Tri-State Education biitiative (TSEI) in order to expand the regional 

telecommunications infrastructure. TSEI is a consortium of thirty school districts that 

was established by the National Aeronautics and Space Administration. The goal of the 

project is to promote community development efforts in Mississippi. The Mississippi 

Department of Education's Connect-2-Tomorrow program received $625,000 for a 

collaborative project with the University Medical Center. The initiative provides Internet 

access for the children's wing of the hospital allowing children with lengthy 

hospitalizations to continue working with their regular teachers (TIIAP Award Number 

28-60-97024). MDE also obtained an $800,000 award to connect five low-income rural 

communities to the Internet (TIIAP Award Number 28-40-95070). The project utilizes a 

partnership among parents, children, schools, libraries and communities to teach math 

and science. 

Federal flmding for Internet connectivity has changed since it was first 

established. Originally it was essentially given in support of Internet connections. With 

today's wider availability of commercial service providers, flmding has evolved to where 

it is targeted at specific applications. National Science Foundation monies still are 

awarded primarily to elite research institutions. It is through the Department of 

Commerce's Telecommunications and Information Infrastructure Assistance Program that 

less privileged colleges and universities benefit firom federal fimding opportunities. 
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Except for Jackson State University, historically black public colleges and 

universities in Mississippi have gotten no state funding specifically for technology or 

telecommunications infrastructure other than monies distributed through the IHL or 

SBCJC as part of their general budgets. The allocation of general funds has been up to 

the discretion of the administration at each institution. 

The state's funding of technology for its historically black colleges and 

universities is contradictory depending on whether it is administered by an agency or by 

the legislature. At the level of the three educational agencies and ITS, state employees 

have attempted to treat all institutions equally. The Director of the Computing Center at 

Alcorn State University, E)r. Jonathan Turner, believes that the Council for Education 

Technology and the Institutions of Higher Learning have "gone the extra mile" to see that 

HBCUs were connected to the statewide backbone (Personal communication, February 

18, 2000). 

Nonetheless, the state legislature continues to systematically discriminate against 

historically black institutions of higher education. The lawsuit filed by Jake Ayers in 

1995, described in more detail below, alleging inequitable funding of black and white 

institutions is still unresolved. Turner noted that the funding formula used to support 

Mississippi educational institutions favors predominantly white universities because of 

their size and mission (Personal communication, February 18, 2000). Edgar Bland, the 

Director of Computing, repeated this viewpoint at Mississippi Valley State University. 

Bland gave the illustration that MVSU gets only a portion of what a predominantly white 
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institution gets to educate a computer science major (Personal communication, February 

28, 2000). 

Bland detailed the challenges for small institutions of funding technology, noting 

that whether because of racism or volume discounts he must pay more for a given piece 

of equipment than his counterparts at larger, predominantly white universities (Personal 

communication, February 28, 2000). Around four years ago, the then President of 

MVSU decided that in order to remain a viable educational institution that was capable of 

recruiting quality students the university needed to invest heavily in technology. MVSU 

spent roughly $5,000,000 to develop an advanced campus infrastructure. This was a hard 

choice that required great sacrifice on the part of the campus community but one that has 

proven correct. MVSU now has a state-of-the-art telecommunications infrastructure 

ruiming ATM; all buildings are capable of connecting at bandwidths of OC3 (155 Mb) 

and some even OC12 (622 Mb) (E. Bland, personal communication, February 28, 2000). 

Bland reports that MVSU has become more competitive in recruiting students in part 

because of the computing available on campus (Personal communication, February 28, 

2000). Professor Napoleon Moses from Alcom State University, another HBCU, says 

that ninety percent of Alcom students are on federal financial aid and cannot afford 

computers of their own. An investment of the sort of MVSU's provides students with 

accessibility to technological tools that are becoming increasingly indispensable to 

business and society, thereby improving their chances of employment after graduation. 

Coahoma Community College, the smallest in the fifteen college system and 

another historically black institution, benefited from the bond monies available from the 
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legislature. CCC received approximately $1,500,000 from the legislature to network the 

campus (L. A. Presley, personal commimication, February 28, 2000). 

Data Analvsis: Mississippi 

There is no question that Mississippi's statewide network is extremely advanced 

and pervasive. The network currently connects every university, community and junior 

college, and public library in the state and almost every elementary and secondary school. 

Traditionally underserved institutions such as historically black community colleges and 

universities have su£fered greatly from systematic discrimination in frmding by the state 

government. Although they appear fully operational on the statewide network, they have 

had to make greater sacrifices than their white peer institutions to develop campus 

networks that are capable of connecting to the statewide backbone. 

The quality and ubiquity of the backbone are the result of funding by the state 

legislature and an admirable strategic plan by the Council of Education Technology and 

the Department of Information Technology Services. Beyond this however, the scope 

and expansion of the network and its continuing operations are largely dependent upon 

the federal e-rate discount program for public schools and libraries. A September 23, 

1999 report puts the total e-rate funding for Mississippi at $38,262,369 (Technology 

Counts '99). Federal funding through the e-rate program has made a tremendous 

difference in Mississippi's ability to maintain and expand its statewide network. Whereas 

e-rate fimding has been no more than supplementary to Washington's K-20 Network, in 

Mississippi where the absence of line item allocations make network operations more 

tentative it is a critical factor. 
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All of this supports the proposition that the greater the variety of funding sources 

and the greater the willingness of state government to fund telecommunications 

infrastructure the more advanced and pervasive the statewide network with the earlier 

qualifications regarding historically black colleges and universities. The state legislature 

has funded the statewide network through the budgets of participating agencies and 

through the issuance of bonds. Mississippi's higher education institutions have benefited 

from fimding from the National Science Foundation and the National 

Telecommunications and Information Administration, among other federal agencies. 

Perhaps more than any other state because of its high level of poverty Mississippi has 

qualified for tens of millions of dollars in federal e-rate discounts. What may also be true 

is that by developing an advanced network for its educational institutions Mississippi is 

making itself more competitive for external funding to support innovations in teaching 

and research. 

Findings for Proposition 2 

If we use resource dependency theory as articulated by Pfeffer and Salancik 

(1978) to analyze the data from Mississippi and Washington, we need to examine the 

statewide networks' ability to acquire and maintain resources. It costs tens of millions of 

dollars to create advanced, high performance backbones as both of these states have 

done. Mississippi's statewide network and Washington's K-20 network have both been 

extremely successful in acquiring funding. 

Washington has dedicated considerable resources to the K-20 Network, through 

both direct and indirect appropriations. It appears to have carte blanche, or at least 
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tremendous latitude, in the manner in which obtains and expends resources for 

technology. Without fiirther research it is impossible to say why this might be the case. I 

would conjecture that it may be because of the presence of elected officials on network 

oversight committees or because in a state with a great concentration of information 

technology companies there may be a large number of lobbyists promoting its use. Many 

respondents were of the opinion that legislators serving on Senate and House 

appropriations committees were intentionally appointed to the K-20 Board because of 

their power over the budget. 

Mississippi, although funding millions of dollars for its network, has maintained 

more control over the budget's base allocations, refusing to create a line item for 

networking costs. This may reflect the absence of legislative members on the Council for 

Education Technology and the ITS Board who then serve as advocates during the 

appropriation process. 

The proposition as framed is so broad that within the context of case study it does 

not permit greater explicitness in the analysis. Statewide networks are extremely 

complex because of the number of participating agencies, educational institutions, 

intemal and external funding sources. An analysis of the financing of one statewide 

network alone would be an extremely challenging project. In the end the knowledge 

gained would primarily be applicable only to that one state because local circumstances 

dictate so much of how a network is implemented. 

I can say, speaking generally, that both state governments exhibited a strong 

willingness to support the substantial resources required to develop and maintain 
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advanced statewide networks. The variety of funding sources was not much of a factor in 

Washington State because of the state's revenues and its legislature's commitment to 

financing a network. Federal e-rate monies played a significant role in the continuing 

operations and expansion of the Mississippi network, far beyond what would have been 

possible with only state funding. 

One element that may have contributed to the willingness of both state 

governments to fund advanced statewide networks is their relationship to the marketplace 

(Slaughter and Leslie, 1997). The existence of sophisticated telecommunications 

infrastructures make these states more attractive to businesses reliant on information 

technology, widely acknowledged in both states to be an important growth sector in the 

economy. The backbones not only provide an important means of communications but 

also are used for training a workforce suitable for employment in high technology 

industries. Government representatives and publications from Washington demonstrate a 

keen awareness of the link between statewide networks and economic prosperity. In 

Mississippi this realization is not as widespread although knowledgeable individuals are 

trying to educate others through the efforts of groups such as Mississippi Future Net. 
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Presence of High Technology Industry 

Proposition 3: The stronger the presence of high technology corporations within a 
state the stronger the statewide network. 

Framing the Proposition 

In his study of entrepreneurial states, Eisinger writes that the role of the state is to 

"identify, evaluate, anticipate, and even help to develop and create these markets for 

private producers to exploit, aided if necessary by government as subsidizer or 

CO investor" (1988, p. 9). He goes on to speak of the centrality of the information 

technology industry to the economic development process in most states today. If what 

Eisinger says is accurate then just as traditional manufacturing industries rely on 

highways and railways to transport their goods, so too do information technology 

companies depend upon telecommunications infrastructure. 

If a state has tied its economic well-being to its ability to attract and retain high 

technology corporations then it must have appropriate policies and technologies in place 

to cope with rapidly increasing data traffic. By appropriate technologies I refer to a 

broadband telecommunications infrastructure that permits speedy and reliable 

transmission of voice, data and video. 

Data Presentation: Washington State 

The executive director of a Washington State consortium of high technology 

companies conducted a study mission to four high tech regions of the country and in her 

findings (Malarky, April 1999) told of the importance of broad bandwidth 

telecommunications services. "All kinds of businesses are sending crucial information as 

bits over wires; and the broader your bandwidth, the faster your bits can move. For the 
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exploding field of internet commerce, bandwidth is everything, and affordable and timely 

access to bandwidth affects their willingness to locate and grow their companies here" (p. 

2). In confirmation, the Technology Alliance (1999) cites research indicating that 

telephone lines currently handle sixty percent voice and forty percent data but that by the 

year 2001 those figures are projected to be twenty and eighty. This demands networks 

that are capable of transmitting data at high speeds and high bandwidth. 

Washington State has articulated a vision of this type of technology driven 

economic future and is creating the broad bandwidth network described above. In its 

Building the Road Ahead report (1996), the Governor's Telecommunications Policy 

Coordination Task Force writes that: 

The state recognizes that advanced telecommunications represent another 
opportunity to capitalize on a growth industry. States that develop consistent, 
comprehensive telecommunications policies that level the playing field among 
competitors stand a better chance of attracting high-tech companies that use these 
systems, and the companies that will build, operate and supply content to these 
networks. 

It goes on to speak of how essential infrastructure is to this scenario and how its absence 

would put the state at a "severe competitive advantage". 

High technology is a big business in Washington State. The official state website 

notes that the Washington Software Alliance claims the state has more than 2,000 

software companies (access.wa.gov/technology/techno.asp). One of Governor Locke's 

issue papers is even more positive. It declares: "The state's information-technology 

industry employs 45,000 people at 2,500 companies generating $20 billion a year and this 

workforce could more than double over the next three years" (Growing Technology in 

Rural Areas. 1998). High technology companies are responsible for more than a third of 
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the employment in the state, more than any other industry. They also contribute to 

Washington's economy by generating 76% of their sales from outside the state compared 

to the 40% average of the economy in general (Technology Alliance, 1998). 

One other aspect of attracting and retaining businesses is having a trained 

workforce. The Washington Software Alliance estimates that over the next three years 

the state's higher education institutions will graduate only 4176 students with information 

technology degrees at a time when the state's businesses will need to fill more than 

60,000 jobs (Malarky, 1999). A policy brief from Governor Locke's ofiRce reflects the 

concern that the inability to supply trained employees to information technology 

businesses will impede the state's ongoing economic prosperity. It estimates that the 

Washington software industry will forego more than twelve billion dollars in revenue 

over the next three years if it cannot expand its workforce with trained employees 

(Investing in Our Technolocv Workforce. 1998). 

Business is supporting government funding of education, particularly K-12, 

because of the need to train its current and future workers. It advocates educational 

reform and innovations such as the K-20 Network and distance education (Malarky, 

1999). The Technology Alliance (1999) paper on telecommunications policy initiatives 

endorses the state's continuing commitment to the K-20 Educational Network as an 

investment that "will pay dividends for several years to come" (p. 27). The willingness 

of business to promote the K-20 Network is consistent with the Schumpeterian economic 

model that connects economic development with technological innovation (Feller and 
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Anderson, 1994). It is a project that industry rightfully can view as benefiting its own 

competitiveness and growth. 

Data Analysis: Washington State 

In the case of Washington State the data supports the proposition that the presence 

of high technology corporations is positively related to the strength of the statewide 

network. Information technology corporations contribute overwhelmingly to the 

economic well-being of the state. If the industry or parts of it decided to relocate to a 

state that was more conducive to its competitiveness, Washington State would suffer 

profoundly because of the loss of jobs and tax revenue. 

It is significant that Len McComb, the chair of the Information Services Board 

was also the Director of the Washington State Department of Revenue. At the same time 

as he was guiding the establishment of the K-20 Network, McComb was working on tax 

credit issues to attract business investment in the state (L. McComb, personal 

communication, October 4, 1999). McComb and Governor Lowry were committed to 

making Washington State more conducive to business and identified three issues that 

were critical to the achievement of that goal: taxes, infi-astructure and workforce training, 

in that order (L. McComb, personal communication, October 4, 1999). Clearly, the state 

government recognized that the creation of an advanced telecommimications 

infirastructure for education would facilitate the training of current and fiiture information 

technology workers and simultaneously stimulate business investment. This directly 

supports Proposition 3 that the strength of the statewide network would be greater given 

the presence of a vigorous high technology industry. 
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Data Presentation: Mississippi 

It was a challenge to obtain anything beyond spotty and incomplete information 

about the information technology industry as a sector of Mississippi's economy. The 

state govenmient website is unevenly developed with the State Treasurer having detailed 

and informative offerings while the Govemor and Lieutenant Governor's offices have no 

information at all. 

One of the most unimpressive segments of the state govenmient website is the 

Department of Economic and Community Development (DECD). This is an area where I 

realistically should be able to expect to find detailed and helpful data regarding 

Mississippi's economy. It is a colorful and attractive website but void of useful 

information. I filled out an online request form for information on the information 

technology industry in Mississippi and four weeks later received "Mississippi 

SpecExpress", complete with photographs of available buildings where I could relocate 

my business. It contained no information regarding technology. 

The most useful information I found was from the University Research Center 

and Office of Economic Research within the Institutions for Higher Learning. These 

groups publish a Mississippi Economic Outlook (1998) and an Update on Mississippi's 

Long Range Economic Development Planning Effort (1999). Another good source was a 

report. Window of Opportunitv (White, 1999), commissioned by the E>epartment of 

Economic and Commimity Development. More helpful than the report itself, which 

focused on workforce training issues, was a conversation with the author, Dennis White, 

the consultant who was hired by the DECD. 
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Although it gives no precise figures, the Mississippi Economic Outlook speaks of 

the "burgeoning of information technologies, which has spurred the growth of many 

firms in the state's service sector" (1998, p. 2). White believes that Mississippi, 

especially Jackson, could become a "mini-Silicon Valley" in terms of the 

telecommunications industry because of the presence of MCI Worldcom, Skytel, 

BellSouth and other, smaller companies. Although he did not go into detail, he said that 

he does not think that there is a full appreciation of this potential on the part of elected 

officials (Personal communication, March 3, 2000). 

Certainly there is a growing realization on the part of many Mississippians that 

information technology is becoming an important segment of their economy. The 

government has responded to this although perhaps not as aggressively as some would 

like. In 1995, it also extended tax exemptions and other incentives to 

telecommunications companies (Richardson, 1995, November). That same year the state 

legislature passed a bond initiative for $17,500,000 to construct a telecommunications-

training center in Jackson to educate workers for this industry 

(www.mississippi.org/decd/ertools/er_caseWorldcom.htm). 

Jackson, the state capitol and a major regional telecommunications hub, is home 

to MCI Worldcom, SkyTel, and many other wireline and wireless telecommunications 

companies. In 1997, WorldCom bought MCI for $30 billion and, according to the IHL's 

Office of Economic Research, the new company was "expected to create over 10,000 

new jobs nationally during the next two years" (Mississippi Economic Review zmd 

Outlook, January 1998, p. 3). The same report describes a six percent growth rate in 

http://www.mississippi.org/decd/ertools/er_caseWorldcom.htm
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statewide employment during both 1995 and 1996 and attributes this rise primarily to the 

telecommunications industry (Mississippi Economic Review and Outlook, January 1998). 

Workforce development is a critical issue in a state that historically has not 

invested heavily in education and one that could potentially stand in the way of future 

economic growth. Mississippi Future Net, the business-govemment-education 

partnership, voices this concern in its draft report: 

The State of Mississippi has had the good fortune to grow a number of high 
profile telecommunications industries. Unfortunately, the state is not generating a 
sufficient workforce that is technically skilled and information literate. This 
results in Mississippi's telecommunications community seeking workers from 
outside the state to fill the state's high wage jobs.... A statewide commitment to 
address these issues must be formalized in the near future or Mississippi will 
surely sentence yet another generation to low-pay, low-skill jobs (To^v and the 
Next Generation. 1999, p. 12). 

A second report, written around the same time, articulates a similar sentiment and 

notes that with advances in technology and telecommunications employers are no longer 

tied to geographic locations. Therefore, "Mississippi now needs to cultivate the one 

factor of production that is not easily moved ~ a quality, trainable workforce" CSeizine 

the Future. September 9, 1999, p. 2). The committee responsible for this report, the 

Special Task Force for Economic Development Planning, declared the top priority for 

making Mississippi's workforce more competitive was the streamlining of workforce 

training programs (Seizing the Future. September 9, 1999). 

The strength of Mississippi's statewide network already has been demonstrated to 

be extremely advanced and pervasive. It reaches across the state by way of its seven 

regional hubs. The development of these hubs or nodes with the state as the anchor 

tenant brought advanced telecommunications technology into areas that might not 
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otherwise have existed there. The return on investment for the telecommunications 

companies providing this level of service is not high enough to warrant expansion. The 

role of the state as the anchor tenant in these rural and underserved areas made it cost 

efTective for the companies to extend their advanced networks beyond Jackson. 

Data Analvsis: Mississippi 

The data do not definitively support the proposition that the stronger the presence 

of high technology corporations within a state the stronger the statewide network. 

Without reference to authoritative statistics regarding the information technology 

industry in Mississippi it is impossible to draw firm conclusions. I searched many 

databases, journals and websites in an attempt to fill in the blanks regarding the 

information technology industry in Mississippi because government sources were so 

uninformative and provided so few details. I could find nothing that provided the 

comprehensive statistics I sought. The lack or, at best, paucity of business and economic 

statistics does not allow for a conclusive picture of the telecommunications industry, in 

particular, as it is situated within the greater state economy at this time. 

Clearly, although Mississippi does not have a large information technology 

industry the one that it does have is growing in importance to the state. It might be more 

accurate to look at the proposition in terms of the desired presence of high technology 

corporations because Mississippi views the network as a means of improving its 

competitiveness for business recruitment. 

It is true that the state has a very strong statewide network. In addition, the state 

government, business, and education all recognize the positive impact that high 
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technology corporations are having on the state and its economy. Much of this has been 

limited to words on paper. It is reflected in the reports of the Mississippi Science and 

Technology Conmiission, the Special Task Force for Economic Development Planning, 

and Mississippi Future Net. 

However, there have been some concrete efforts to make Mississippi more 

conducive to information technology companies. The potential benefits of these 

businesses have influenced policy-making in the form of taxes and initiatives such as the 

Jackson telecommunications-training center designed to attract business investment. I 

believe that in many peoples' eyes, including politicians', funding the statewide network 

in Mississippi is justified because of its capacity for training the future workforce to be 

more technologically adept. Fortunately, there are others who realize that there are many 

more benefits than this associated with a statewide network. 

Findings for Proposition 3 

Political economist Peter Eisinger (1988) writes of the pivotal position that high 

technology industries fill in the economies of states across this country. Without 

question, Washington State sees its economic and social well-being as inextricably 

connected to the continuing presence of these corporations within its boundaries. 

Mississippi, although perhaps slower to come to this realization, understands its growing 

dependence on the telecommunications industry, in particular, for continuing prosperity. 

Both states have made significant efforts to create policies, for example, tax 

incentives, conducive to business investment by information technology and 

telecommunications companies. They have also created the telecommunications 
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infrastructure so vital to these businesses and in so doing are laying the groundwork for 

the training of technologically sophisticated workers. By developing statewide networks 

that reach into traditionally underserved, often rural, areas the state governments are 

acting as anchor tenants. They are in essence subsidizing the cost of bringing advanced 

technology into areas that previously have not been profitable markets for 

telecommunications providers. In this capacity, they are very much fulfilling the roles of 

entrepreneurial states (Eisinger, 1988). 

It is not unexpected that because of the experimental nature of this research there 

is a lack of supporting data available. Some states are beginning to maintain statistics 

that highlight the contributions of high technology corporations to their state. 

Washington has been a leader in this area and so it was relatively easy to leara about the 

number of workers employed in the industry, the amount of revenue the information 

technology generates each year, and so on. This enables me to say with confidence that 

the findings from Washington State, which has so clearly articulated the linkages 

between economic development of high technology corporations and telecommunications 

infrastructure, support the proposition that the presence of high technology corporations 

within a state influences the strength of the statewide network. For whatever reason, 

Mississippi does not keep statistics of this detail that are specific to high technology 

corporations. Without more data specific to the information technology industry in 

Mississippi it is impossible to evaluate this proposition's applicability to that state. 

Higher education typically carries less clout within state political circles than 

business and industry interests and may benefit by linking its conunon interests with this 
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group. Advanced telecommunications infrastructure is becomingly increasingly essential 

to research and teaching performed at colleges and universities. Certainly it is an integral 

part of the distance learning course offerings so many institutions are initiating. 

Proposition 1 suggested that alliances with primary and secondary schools were 

beneficial in gaining legislative approval for networking initiatives. By the same token. 

Proposition 3 indicates that higher education's efforts to develop telecommunications 

infrastructure may be well served by aligning itself with the state's business community 

and emphasizing their corresponding needs. 
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Coordination of Activities 

Proposition 4: The higher the level of coordination of activities among government, 
industry and higher education, the more developed and pervasive the advanced 
statewide network. 

Framing the Proposition 

In his writing on strategic alliances and networking, Chesnais (1996) points out 

that collaborative relationships are growing in popularity because they are believed to be 

a means of capturing "innovative and productive capabilities greater than the sum of the 

technological capabilities of the individual participant firms and institutions" (p. 18). 

Although Chesnais examines intercorporate parmerships, his work is also useful in 

understanding the coordination of activities by separate entities such as government, 

industry and higher education. The expectation of benefits beyond what one institution 

could hope to achieve alone may contribute to the high level of coordination in a state's 

networking efforts. Some of the elements enumerated by Laredo and Mustar (1996) in 

their examination of what they call "technoeconomic" networks are economies of scale, 

avoidance of redimdancy, and achievement of a critical mass of skills. Many of the 

network participants with whom I communicated spoke of the advantages of a statewide 

backbone using these terms. 

Although there is tremendous uncertainty about rapidly changing technology 

economic growth is viewed as dependent upon innovations, particularly in science and 

technology (Freeman & Soete, 1997; Nelson, 1996). The benefits associated with a 

telecommunications network can be significant for a state, its businesses and higher 
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education institutions, acting to motivate them to work together to achieve a common 

goal. 

How then are government, industry and higher education working together in 

Mississippi and Washington State to improve telecommunications infrastructure and 

what impact has that had on the statewide networks? State government is ultimately 

responsible for these networks and so I examine this question in terms of the state 

government's outreach to external constituencies, particularly higher education. 

Data Presentation: Washington State 

In the last few years, the Washington State government has made a concerted 

effort to include both higher education and business commimities on state committees 

responsible for information technology and telecommunications infrastructure. That does 

not appear to be the case when looking at the membership of the Telecommunications 

Policy Coordination Task Force that Governor Lowry established in the early 1990's. 

That eleven-member committee consisted only of elected ofiBcials or govenunent 

bureaucrats. Nevertheless, under the leadership of Len McComb, Director of the 

Department of Revenue, the task force actively sought the input of individuals from a 

wide range of external constituencies, holding public meetings across the state throughout 

1994 and 1995. The recommendations in the task force's final report reach far beyond 

the state capital (Building the Road Ahead. 1996). 

The Information Services Board reflects more diversity. This board was 

subsequently created to oversee state government information technology projects and set 

relevant standards and policies affecting all state agencies, public postsecondary 
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education institutions, public school systems or K-12 educational service districts 

(www.wa.gov/dis/isb/rcw041 .htm). The ISB currentiy consists of fifteen members most 

of whom come out of state government. Of the remainder, three represent the private 

sector, one the Office of the Superintendent of Public Instruction and one higher 

education (House Bill 2207, 1999). Most of the members are designated because of their 

positions and expertise within a particular state agency or the legislature as mandated by 

state statute RCW 43.105.032 (www.wa.gov/dis/isb/rcw032.htm). However, the 

governor appoints the four private sector and higher education representatives and his 

practice has been to select knowledgeable individuals about advanced networking and 

information technology. Ed Lazowska, Chair of the Department of Computer Science 

and Engineering at the University of Washington, is the higher education representative 

and also serves as the board's liaison to the ISB Technical Working Group. 

The composition of ISB Technical Working Group strongly reflects the impact of 

education on govemment-run information technology in the state of Washington. The 

focus on creating the K-20 Network may have influenced the individuals appointed to the 

group since seven of the ten members are from education. The Department of 

Information Services has two representatives and there is one attorney from a private 

firm. Aside from Lazowska, the positions and institutions of the higher education 

representatives are: Associate Vice President and General Manager, Washington State 

University; Vice Provost and Vice President for Computing and Communications, 

University of Washington; Director of Educational Technology, Office of the 

Superintendent of Public Instruction; Telecommunications Manager, Seattie University; 

http://www.wa.gov/dis/isb/rcw032.htm
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Assistant Director of Information and Technology, State Board for Community and 

Technical Colleges; and Executive Director of the Council of Presidents (Information 

Services Board (ISB) Technical Working Group, July 6, 1999). For overall guidance 

regarding information technology and advanced networking initiatives that would affect 

the entire state, the government chose to look beyond the Department of Information 

Services and sought the input of experts from higher education. 

The TOPC Board, which is discussed in detail under Proposition 1, consists of 

eight voting members only two of whom represent education: the Superintendent of 

Public Instruction and the Chair of the Higher Education Coordinating Board. Of the 

eight non-voting members, seven are from some segment of the education or library 

community and one is from the computer/telecommunications industry 

(www.wa.gov/K20/topc/background.htm). In mid-1999 the TOPC Board was renamed 

the K-20 Educational Network Board but membership is decided in the same manner. 

The K-20 Technical Working Group has eight members who are appointed by the 

Information Services Board. In fact, the membership is identical to that of the ISB 

Technical Working Group except that there is no representation from the Office of the 

Superintendent of Public Instruction or from a private university 

(www.wa.gov/k20/topc/members.htm). 

Data Analvsis: Washington State 

Business, government and education appear to be cognizant of their 

interdependencies and are working toward creating optimal relationships with one 

another, all to the advantage of the state's citizens and taxpayers. There is no question 

http://www.wa.gov/K20/topc/background.htm
http://www.wa.gov/k20/topc/members.htm
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that the government of Washington State attempts to involve industry and higher 

education in its technology policy by appointing their representatives to advisory 

committees. The Digital State studies (1997, 1998) have ranked Washington has one of 

the most, if not the most, highly developed and pervasive advanced educational 

telecommunications networks in the nation. The National Association of State 

Information Resource Executives (www.nasire.org) bestowed three top awards on 

Washington in 1999 for outstanding technology iimovations. In its State New Economy 

Index (1999), the Progressive Policy Institute ranked Washington first in the country for 

using digital technologies and fourth for its performance in the new economy. Certainly, 

a commitment to competitiveness and economic prosperity contributed to the willingness 

of state government, higher education and business to devote the resources necessary to 

create the K-20 Network. 

However, the data do not indicate the cause and effect in these relationships and 

how that may have influenced the creation of the K-20 Educational Network. 

Membership rosters and meeting minutes do not reflect a complete history of events. In 

order to gain a fuller understanding of how these different groups interacted I 

communicated briefly with a number of committee members and Department of 

Information Services support staff. Some of them spoke to the outstanding collaboration 

demonstrated by all parties involved in the K-20 Network (e.g., J. Anderson, January 26, 

2000; A. Bauer, October 8, 1999; E. Lazowska, September 16, 1999). 

http://www.nasire.org
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Data Presentation: Mississippi 

Within the last few years the Mississippi State government has created a number 

of committees, described previously, that have to do with the intersection of economic 

development, technology, and education. It has been careful to appoint a mix of 

members so that government, industry, and higher education are all represented. 

The Mississippi Science and Technology Commission consists of twenty-three 

members appointed by the governor. There are six industry executive representatives, six 

education representatives, five representatives fi*om Mississippi government, three 

representatives fi-om federal government agencies located in Mississippi, and three others 

from organizations dealing with economic development and education in Mississippi 

(Mississipoi Science and Technoloev Action Plan. 1998). Of the representatives from the 

state government of Mississippi, one is an advisor to the Republican governor, and two 

are Democrats, one from the Senate and the other from the House. 

The groups that work most closely with the issue of statewide networking are the 

ITS Board and the Council for Education Technology. The five-person ITS Board also 

speaks for the three sectors: government, education, and industry. Stephen Adamec and 

Cecil Watkins are both from the Naval Supercomputing Center, Lynn Patrick is Director 

of Data Processing for Georgia Pacific, Rodney Pearson is a professor of management 

information systems at Mississippi State University, and David Roach is Director of the 

Mississippi Supercomputing Center (D. Roach, personal communication, February 17, 

2000). The legislative advisors to the board are each Republican, Senator Thomas 

Robertson and Representative Terry Brown f Annual Report for Fiscal Year 1999). 
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Photographs available in the ITS Annual Report for Fiscal Year 1998 indicate that all five 

members are white, one female, four male, and the two legislative advisors are white 

men. According to David Roach, an ITS Board member since 1994 and a past chair, the 

board does not collaborate directly with related groups in the state. Members may bring 

input from other constituencies but it is done informally on an individual basis (Personal 

communication, February 17, 2000). 

The Council for Education Technology is a ten-person board with its membership 

specified in its enabling legislation. Senate Bill 33SO (1994) and expanded in Senate Bill 

2945 (1995). It has only one business representative, one of the two gubernatorial 

appointments, a manager at Mississippi Power Company fMississippi Legislative Annual 

Report. 1999). The committee is charged with working on educational technology and its 

composition reflects that focus. It is made up primarily of leadership from the state 

agencies dealing with education; the State Superintendent of Education, the Executive 

Director of the State Board for Community and Junior Colleges, the Assistant 

Commissioner of the Institutions of Higher Learning, the Executive Director of 

Mississippi Educational Television, and the Executive Director of the Mississippi Library 

Commission. The committee chair is an associate professor of technology and education 

at Mississippi State University (www.mde.kl2.ms.us/oet/cet.htm). The remaining 

members are a senior special project officer in the Department of Economic and 

Community Development and the Executive Director of the Department of Information 

Technology Services, which oversees the statewide network. All the current members 

are white (N. Moses, personal communication, March 3,2000). 

http://www.mde.kl2.ms.us/oet/cet.htm
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CET operates fairly independently (O. Ray, personal communication, February 

23, 2000); the minutes reflect that guests at monthly meetings only rarely are from the 

business community (w>vw.mde.kl2.ms.us/oet). BellSouth is the one corporation that 

regularly sends its employees to CET meetings and this is not surprising since it is the 

telecommunications provider for the statewide network. 

Data Analysis: Mississippi 

The state government of Mississippi has created boards that reflect the intention 

of soliciting input from industry, education, and government. Committee membership is 

diverse in terms of sector representation and to that extent provides a voice for various 

constituencies in the state. Nevertheless, almost without exception, the business 

community is the group with the smallest visibility. In addition, membership is totally 

lacking in diversity when it comes to race and gender; committees are made up almost 

entirely of white men so other groups are not represented. 

The ability of these representatives, particularly CET members, to work together 

cooperatively has been a critical factor in achieving results. Time and again, CET 

members spoke to me about the willingness of all parties to work together toward the 

common goal of creating a statewide network at the same time as they acknowledged that 

there are different needs across institution types (O. Ray, personal communication, 

February 23, 2000). Dr. Andrew Mullins, Executive Assistant to the Chancellor of the 

University of Mississippi, claimed that it was good leadership that moved the project 

along (Personal communication, February 15, 2000). Dr. Napoleon Moses, a former 

member of CET and an African-American, spoke of the committee as a place where all 
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agencies came together to grapple with current issues. His biggest concern was that the 

lack of diversity would have a negative effect on issues being brought to the table for 

discussion (Personal communication, March 3,2000). This problem would have become 

exacerbated af^er his resignation. 

Ideally, the center of the coordination of activities among state govenunent, 

education and industry would be the office of the governor and the state legislature. That 

is clearly not the case in Mississippi. As strong as the leadership is at the project level 

and among the executives of state agencies, it seems to be weak at the position of 

governor and elected officials. Governor Lang's policy of baiming legislators firom 

executive branch committees was done to create more influence for his office (D. Roach, 

personal communication, February 17, 2000) but its legacy has been a leadership void. 

During his time as govemor, Fordice did not take advantage of the opportunity to direct 

the growth of technology in Mississippi. Mississippi has an extremely advanced network 

with wide scope, yet I could find no press releases touting the accomplishment of 

creating the statewide network, no public officials who wanted to be associated with the 

project. CET minutes show that the group has discussed how to raise legislators' 

appreciation for the backbone (Council for Education Technology Minutes, March 16, 

1999). Unlike politicians in many other states that have developed networks of this 

magnitude and parlayed it into a public relations coup, Mississippi's elected officials have 

been silent. 

This is not to say that there has been no support in the legislature. But A1 Lind of 

IHL and others have found that most legislators are uninformed about matters pertaining 
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to technology and are more than willing to defer to colleagues with more expertise 

(Personal communication, February 11, 2000). Two elected ofiGcials named as 

exceptionally knowledgeable and supportive regarding technology are former Senator 

Grey Ferris and Senator (also past Representative) Mike Chaney. Both have excellent 

relationships with CET and are champions of the statewide network (O. Ray, personal 

communication, February 23, 2000). 

Nonetheless, if press releases or their absence are any indication, many elected 

officials, including former Governor Fordice, do not seem to have realized the 

connections among telecommunications infrastructure, workforce training, and economic 

development. Other than making routine committee appointments. Governor Fordice did 

not do anything to bring together government officials, business people and educators to 

assist Mississippi's development in these areas. This perception was confirmed in 

conversations with David Litchliter of ITS (Personal communication, February 15, 2000), 

and AI Lind (Personal communication, February 11, 2000) and Pete Walley (Personal 

communication, February 29, 2000) of IHL. 

A nimiber of those involved with the statewide backbone stated that private 

industries were not strong supporters of Mississippi's technology unless it was in their 

self-interest (A. Lind, personal communication, February 11, 2000; D. Litchliter, personal 

communication, February 15, 2000; P. Walley, personal communication, February 29, 

2000). Dr. Pete Walley who directs long range economic planning for the IHL said that 

the Mississippi business conununity doesn't recognize the economic value and potential 

that a statewide telecommunications network could have as a public good. He believes 
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that that is an area where a vocal and technology-sawy advocate in the Governor's Office 

could make a real difference in raising public consciousness (Personal communication, 

February 29,2000). 

Although various groups and constituencies have worked collaboratively to create 

the statewide network, I never had the sense that they viewed it as a unifying force. The 

network has not been given a name although the Director of Educational Technology, 

Training and Support at the MDE says there has been some talk of running a contest to 

do just that (H. Soule', personal communication, February 9, 2000). Publicity has been 

handled separately by the participating agencies and targeted for their own constituencies 

(A. Lind, personal communication, February 11, 2000). 

It is admirable that "CET didn't try to make everyone all alike" (O. Ray, personal 

communication, February 23, 2000) and gave everyone a feeling of ownership of the 

network. But the tendency then is for people to view the network as their own personal 

or organizational tool, never recognizing its broader application and use. In so doing they 

deny the network its power to bring people together and lose the opportimity to "sell" the 

statewide backbone as a unique and valuable asset to the state and its citizens. 

As detailed under Proposition I, Mississippi has a high bandwidth, advanced 

network that reaches public educational institutions throughout the state. It would be the 

envy of the citizens in most other states; unfortunately at home it is undervalued and 

under-appreciated by all but a few. Its benefits can never fully be realized until that 

condition changes. The higher education community and K-12 schools are doing their 
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best to lead the way but there needs to be more involvement on the part of elected 

officials and business representatives. 

Findings on Proposition 4 

The state governments of Mississippi and Washington were clearly cognizant of 

the political advantages of having representatives from various constituencies serve as 

members of committees related to statewide networks and technology. Although it may 

have been motivated by political expediency, the appointment processes confirmed 

Chesnais' (1996) theory that collaborative relationships that solicit different viewpoints 

are instrumental in achieving results impossible by isolated entities. The degree to which 

the two states adhered to this line of thought varied, reflecting the commitment of the 

state governments to true collaboration. 

Interview subjects repeatedly spoke of the benefits of government, industry, and 

education collaborations. But in the case of Mississippi there seemed to be minimal 

involvement of industry and even the participation of higher education was heavily 

weighted toward representation by state education officials. In Washington, higher 

education contributions were made not just by education agencies but also by practicing 

academics. Ron Johnson and Ed Lazowska of the University of Washington contributed a 

tremendous amount to the development of the K-20 Network, perhaps not surprisingly 

given its Seattle location and role as the network operations center. The business 

community in Washington, as in Mississippi, was also the least concerned with the 

creation of a statewide network of the three sectors; government, education and industry. 
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Certainly, most participants recognized the advantages of being associated with a 

cutting edge networking project. During an age when technological innovations can have 

such a profound impact on the economy (Freeman & Soete, 1997), the governments of 

Mississippi and Washington understood that statewide networks could give them a 

competitive advantage over the rest of the nation. 

Further research will be required to ascertain how strong a connection there is 

between government coordination of activities and the quality and extent of the statewide 

network. This would necessitate in-depth interviews with many key figures in the states 

of Mississippi and Washington. Even then it would be a challenge to fully ascertain all 

influences, particularly political ones, on a project of this breadth. 
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Doctoral Granting Public Institutions 

Proposition 5: States with doctoral granting public institutions of higher education 
are more likely to have advanced statewide networks. 

Framing the Proposition 

This proposition as originally constructed has a number of underlying 

assumptions: 1) advanced telecommunications infrastructure for higher education has 

been more actively funded by the federal government than state government; 2) federal 

funding for higher education connectivity has been targeted at doctoral granting 

institutions; and 3) doctoral granting institutions have played pivotal roles in the 

establishment of advanced statewide educational networks. 

There are no definitive statistics to support the first assumption. It might have 

been more accurate to speak of funding in terms of formalized opportunities, but it more 

natural for those to exist on the federal level than the state, at least when it involves 

telecommunications infi^tructure. The federal government has established two primary 

programs, detailed below, specifically targeted at the development and enhancement of 

telecommunications infirastructure. In most states, if funded at all, advanced 

telecommunications initiatives are handled in an ad hoc and inconsistent maimer. That is 

not to say that states do not allocate substantial monies to statewide networks, Mississippi 

and Washington are two examples of states that do. 

The second assumption is clearly supported by the evidence, at least in terms of 

the work of the National Science Foundation. The federal government funds advanced 

network infi^tructure through the National Science Foundation and the Department of 
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Commerce's National Telecommunications and Information Administration (NTIA), the 

former focusing on the support of scientific research at institutions of higher education. 

Between May 1996 and July 1998, more than eighty percent of the NSF 

Connections awards were allocated to Research I and II institutions (Advanced 

Networking Infrastructure. 1999). I found no total dollar figure regarding monies 

awarded under the Coimections to the Internet program. Correspondence from the 

Program Director of the Advanced Network Infrastructure project at the NSF (W. 

Decker, personal communication, March 1,2000) gives the total awards and subscription 

fees distributed by ANIR since its inception as $71,025,826. 

The NTIA's Teleconununications and Information Infirastructure Assistance 

Program (TIIAP) grants are awarded to a wide range of organizations to promote "the 

widespread availability and use of advanced telecommunications technologies in the 

public and non-profit sectors" (www.ntia.doc.gov/otiahome.tiiap/general/general.html). 

Since 1994, TIIAP has awarded more than $135.8 million in matching grants to "state, 

local and tribal governments, health care providers, schools, libraries, police departments, 

and community-based non-profit organizations" (ibid.). 

The third assimiption is linked to the Advanced Networking Infrastructure or 

Connections to the Intemet awards distributed by the National Science Foundation. They 

have primarily been allocated to doctoral institutions for infrastructure improvements and 

to support research into applications requiring high performance networks. Both 

Mississippi and Washington universities have been the recipients of these awards, as 

detailed below. One aspect of these awards is that they have helped develop expertise 

http://www.ntia.doc.gov/otiahome.tiiap/general/general.html
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regarding the Internet within recipient institutions. Individuals affiliated with funded 

projects may then serve as a resource for advanced network development within their 

respective states. In so doing they not only oversee networking within their state but they 

become a professional interest group that has a "stake in shaping public discourse" 

(Kling, 1992, p. 351) and influencing policy-making. 

Data Presentation: Washinpton State 

Washington State has two public institutions that have been given awards under 

the high performance connections section of the National Science Foundation 

Connections to the Internet program (www.nsf. go v/cei-bin/showaward). Both of these 

grant doctoral degrees: the University of Washington, which is a Carnegie Research 1 

university, and Washington State University, which is a Research 2 university. The 

University of Washington received an award (NSF # 9617039) of roughly $380,000 

beginning in 1996 in partial support of a connection to the Very High Performance 

Backbone Network Service (vBNS). Washington State University (NSF Award # 

9729755) received approximately $390,000 starting in 1998 to partially support its 

connection to the vBNS. Both grants were to upgrade the institutions' network 

infi^tructures so that research in various scientific fields could be conducted 

collaboratively with colleagues at other institutions using high performance networks. 

No NSF Connections to the Internet awards were made to any other Washington higher 

education institutions, thereby concentrating this federal funding at the research 

university level. 

http://www.nsf
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Other Washington educational institutions were able to receive federal funding 

under the Department of Commerce's Telecommunications and Information 

Infrastructure Assistance Program (TIIAP), although the grants predominantly were 

awarded to non-educational groups. Eastern Washington University received two grants 

(TIIAP Award # 53-40-94013 and #53-60-97001) totaling just under $700,000. Both 

awards were for community networking initiatives. Quillayute Valley School District 

received almost $140,000 (Award # 53-40-94055) to support the creation of a network 

that will connect a mainly Native American population to the Internet 

(ntiaotiant 1 .ntia.doc.gov/cfdocs/tiiap). 

Data Analysis: Washington State 

The data regarding Washington State lend no support to Proposition 5 that 

advanced networks are more likely to exist in states with doctoral granting public 

universities. The amount of money received from the federal government in support of 

advanced telecommunications infrastructiu'e was dwarfed by the outlay of sixty-two 

million dollars allocated by the Washington State legislature (K20 Home Page, 1999, 

March 24). Advanced statewide networks, while they may benefit substantially from the 

expertise found in doctoral granting public universities, exist because of the actions of 

state government as shown in Proposition 2. 

Data Presentation: Mississippi 

Mississippi does not have any Carnegie Research 1 institutions. Its two Research 

2 institutions, Mississippi State University and the University of Mississippi have gotten 

awards through the Connections to the Internet program of the National Science 
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Foundation (www.nsf.gov/cgi-bin/showaward'>. Both of these doctoral granting 

universities are also members of the Intemet2 project. 

Mississippi State University was awarded $610,834 in 1998 for partial support of 

a connection to the vBNS (very high performance Backbone Network Service) in order to 

permit the development of meritorious applications in the sciences (NSF # 9810364). 

The University of Mississippi received an award in the summer of 1999 for an estimated 

$350,000 to partially support a high-speed connection to the Intemet (NSF # 9975948). 

Again, the grant was for meritorious applications in the hard sciences; the high 

performance network connection facilitating collaborative research with institutions 

around the world. 

Jackson State University was the other Mississippi recipient of a Connection to 

the Intemet grant. JSU is the largest of three historically black universities in Mississippi 

and is a Carnegie Masters' 1 institution. In July of 1999, it received a $300,000 grant 

from the NSF to partially support a high-speed connection to the Intemet (W. Brown, 

personal communication, March 3, 2000). 

Another federal grant program that applies specifically to telecommunications 

infrastmcture has already been mentioned under Proposition 2, the Telecommunications 

and Information Infrastructure Assistance Program (TIIAP) grants 

(ntiaotiantl .ntia.doc.gov/cfdocs/tiiap) fr-om the National Telecommunications and 

Information Administration. A number of Mississippi agencies, most but not all related 

to education, received awards imder this program. The Mississippi Department of 

Education was awarded two grants (TIIAP Award Number 28-60-97024 and 28-40-

http://www.nsf.gov/cgi-bin/showaward'
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95070), the first for $ 625,000 and the second for $800,000 award. Both projects were 

very collaborative and involved outreach to underserved populations, hospitalized 

children in one case and rural families and communities in the other. $650,000 was 

designated to partially support an adult literacy and employment program administered 

by the Institutions of Higher Learning (TIIAP Award Number 28-40-96080). The Tri-

State Education Initiative (TSEI), a consortium of school districts, received $600,000 

(TIIAP Award Number 28-40-94068) to improve the regional telecommunications 

infi-astructure and promote community development efforts in Mississippi. 

Data Analysis: Mississippi 

Consistent with the broader findings described in the previous chapter, the data 

from Mississippi do not indicate any support for Proposition 5. The presence of one 

Masters' 1 and two Carnegie Research 2 institutions has not influenced the direction of 

advanced networking in the state. Although the Institutions of Higher Learning 

approached the state legislature with a plan for a higher education network, so did the 

State Board for Community and Junior Colleges and the Department of Education. It 

was the willingness of these entities to cooperatively establish one statewide network that 

convinced elected officials to support the venture. 

Findings on Proposition 5 

There is no support, theoretical or otherwise, for the proposition that states with 

doctoral granting public institutions of higher education are more likely to have advanced 

statewide networks. 
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Equity of Access 

Proposition 6: States that actively promote advanced statewide networks thereby 
facilitate equity of access, making it possible for a wider range of higher education 
institutions to connect to the Internet than would happen without the intervention of 
state government. 

Framing the Proposition 

Advanced statewide networks are a public good, potentially providing social and 

economic benefits to all of our country's citizens. Just as railroad and highway systems 

have brought economic opportunities to areas they cross, telecommunications networks 

offer advantages to those they serve. Government policies and regulations regarding 

universal access serve as confirmation of this truth. Telecommunications is a service that 

is fimdamental to many business activities and so it benefits society to assure access by 

all of its citizens regardless of where they are located or what their individual 

circumstances may be (Harris, 1995). 

Publicly fimded institutions of higher education, especially smaller, less 

prestigious two and four-year schools, do not have the large endowments of many private 

colleges and universities. They rely much more heavily on the largesse of state and/or 

local government, as well as on competitive federal grants. Without state funding of 

educational telecommunications, large research universities would often be the sole 

source of educational Internet connectivity within their home states. The value 

connectivity brings to the research and collaborative processes are sufficient justification 

for these institutions to use general funds to support telecommunications infrastructure 

and ongoing charges. A lack of connectivity would have a profound impact on the ability 

of state and community colleges and universities to train the future workforce, and 
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conduct research and teaching activities. The gap between technological have and have-

nots would be exacerbated, with the least expensive institutions, which serve a 

disproportionate number of minority and lower socioeconomic students 

(www.aacc.nche.edu), having inadequate telecommunications infrastructures for the 

Information Age. 

State governments are responsible for providing free and equal public education 

to their children, for regulating telecommunications and for overseeing state roads and 

highways. Part of the state's regulation of telecommunications is the mandate that 

universal access is available for all of its citizens (Read & Youtie, 1996). As we move 

from the traditional world of telephonic and telegraphic communications to one that is 

based upon advanced computer networks, in effect expanding the definition of 

telecommunications, it is incumbent upon state governments to assure equal access to the 

Internet. In this evolving environment, public education is a natural domain in which to 

begin guaranteeing accessibility to advanced networks because it is an area where the 

state already exercises considerable control. 

Data Presentation: Washington State 

The State of Washington K-20 Telecommunications Network was established to 

connect all public educational institutions from kindergarten through higher education to 

the Internet. Although originally envisioned as including private baccalaureate 

institutions, this aspect has been indefinitely delayed because of the previously mentioned 

petition to the Federal Communications Commission regarding universal service funding. 

Early in January of2000, FCC attorneys conducted a conference call with key figures 

http://www.aacc.nche.edu
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involved with the K-20 Network; although there has been no outcome yet the FCC 

appears to have finally begun to address the issue (J. Anderson, personal communication, 

January 26, 2000). 

By the end of 1999, Washington State had completed implementation of the first 

two phases of the K-20 Network. The network now includes all public two and four-year 

colleges and universities and all 296 K-12 school districts. Washington's one tribal 

college and Indian reservations are not part of the K-20 Network because they are under 

federal jurisdiction, not state. The K-20 Network is accessible to every community in the 

state through its publicly funded educational institutions. It is not surprising that the 

Seattle school district with more than 45,000 students and 4500 computer workstations 

has Internet access. But small communities like Creston with only 119 students and 

eleven workstations are also connected to the Internet. The range of higher education 

institutions served runs from large research universities like the University of 

Washington to small two-year schools such as Wenatchee Valley Community College 

(K-20 Connected Institutions^ 

As a result of the enhanced connectivity of the K-20 Network, Washington's 

thirty-four community and technical colleges are improving their online courses and 

services. They recently received a $1.8 million grant from the U.S. Department of 

Education's "Learning Anytime Anywhere Partnership" program and are requesting more 

than seven million dollars from the state legislature for developing distance learning 

hardware and software (Grant will fimd 'one-stop' Internet access to courses, September 

23, 1999). According to Len McComb, enrollment in Internet based courses has doubled 
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since the advent of the K-20 Network (Personal communication, October 4, 1999). 

Hearing-impaired students from across the state meet for class using the network's 

videoconferencing technology (Educators find new uses for K-20 Network tools, May, 

31, 1999). Without question, the enhanced telecommunications infrastructure and 

capabilities of K-20 make possible a new range of course applications for edl educational 

institutions. 

As of July 1999, all network participants receive Internet access by way of the 

Pacific/Northwest Gigapop, a regional hub for high speed connections, sponsored by the 

University of Washington (K-20 Internet Service Access..., 1999). Connectivity is also 

provided by three commercial Network Service Providers (NSPs): AT&T, Sprint and 

UUNet. This technical configuration offers participating institutions distinct advantages 

than if they acted individually. In the words of Ed Lazowska, the ISB's liaison to the ISB 

Technical Working Group, "One important aspect of K-20 is that it caused the 

telecommunications companies to deploy SONET services in parts of the state that didn't 

have them. An important role of government - be the anchor tenant who stimulates 

deployment which serves everyone" (Personal communication, September 16, 1999). 

The Technology Alliance echoed Lazowska in its Policv Initiatives paper (1999), saying 

that the "state has leveraged this initial K-20 investment into greater availability of 

bandwidth in rural areas (p. 20). 

As a group K-20 participants have more leverage to negotiate better pricing 

agreements with NSPs. In terms of the actual operation of the network, it is constructed 

so that participants experience improved performance with data and video being routed in 
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an optimal manner across the Internet. Also, the Gigapop is interconnected with 

commercial and research networks so that if a circuit or part of the Internet backbone is 

not functioning service will not be disrupted; in other words, the network is "robust" (K-

20 Internet Service Access.... 1999). 

Of the three phases originally authorized by the state legislature only the first two 

were funded. According to John Anderson, the K-20 Program Director, work on Phase 3, 

which will add the public library districts to the network, has begun (Personal 

communication, January 26, 2000). The State Librarian, Nancy Zussy, made a 

presentation to the K-20 Board last simuner requesting inclusion of the state's public 

libraries and at the November Board meeting submitted a formal proposal, supported by 

cost and schedule details prepared by the Department of Information Services (K-20 

Educational Network Board Agenda, November 28, 1999). The Board approved the 

proposal. Simultaneously, the proposal was submitted successfully to the Governor for 

inclusion in the off-year supplemental budget (Washington has a biennial budget). As of 

late January 2000 the proposal is awaiting legislative approval (J. Anderson, personal 

communication, January 26, 2000). According to the proposed schedule sixty-eight 

public library districts will be connected between October 2000 and June 2001 (J. 

Anderson, personal communication, January 26, 2000). 

Washington State is home to twenty-eight Indian tribes and one tribal college. 

Northwest Indian College, which is located in Bellingham. Founded and chartered in 

1983 by the Lummi Indian Business Council, the college has made a significant effort to 

promote local economic development and alleviate a high unemployment rate. NWIC 
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not only has created a Business Assistance Center on the Lumini reservation campus, it 

has done so on seven other reservations in the state (Tribal Colleges: An Introduction. 

1999). Accredited as a two-year college, NWIC is attempting to establish a four-year 

teacher-training program. Presently, third and fourth year classes are being offered on 

the reservation by Washington State University (R. Lorence, personal communication, 

January 28,2000). The college also is involved in distance education in the northwest 

region, offering courses via satellite. It is connected to the Intemet via a fractional T1 

line (T. Myers, personal communication, January 26, 2000). All of this is done 

independent of the K-20 Network. 

Tribal colleges and the communities they serve present a particular challenge for 

those concerned about promoting access to the Intemet. The two Falling thrnuph the Net 

(1994, 1998) use U.S. Census data reports to focus on disparities as they affect 

individuals. They show that in a three-year period the "digital divide" widened with a 

greater percentage of computer owners and users of online services being white, highly 

educated, and middle or upper class fFalline through the Net II. 1998). American Indians 

are among the most technologically underserved population in the country, ofren residing 

on geographically isolated reservations where unemployment rates are high and per 

capita income levels are low (Tribal Colleges: An Introduction. 1999). Enrollment in two 

or four-year colleges and universities is extremely low, with American Indians 

accounting "for approximately 130,000 students, or less than 1 percent of all students in 

higher education" (Tribal Colleges: An Introduction. 1999, p. A-2). 
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The American Indian College Fund (1996) projects that the majority of tribal 

colleges will have difiBculty keeping up with technological innovations. Although they 

are fimded by the federal govemment, tribal colleges operate on budgets "forty percent 

less than mainstream community colleges receive from govemment sources" (Nation's 

American Indian Tribal Colleges.... 1999) Connecting tribal colleges to the Intemet may 

address economic and educational disparities but the costs of the technology are 

substantial. Tribal colleges are challenged to find the resources to cover basic operational 

costs, let alone establish high-speed connections to the Intemet. 

.. .Tribal Colleges receive little or no fimding from state governments, as states 
have no obligation to frmd them due to their location on federal trust territory. 
The status of reservations as federal trust territory also prevents the levying of 
local property taxes to support higher education - an important source of revenue 
for most mainstream community colleges (Tribal Colleges: An Introduction. 
1999, p. E-1). 

The states of Minnesota, North Dakota and Wisconsin have connected tribal colleges 

within their borders to the Intemet (R. Lorence, personal communication, January 28, 

2000). In Washington where American Indians constitute almost two percent of the 

population (Chronicle of Higher Education. 1999), what, if any, has been the role of the 

state govemment in facilitating access to the Intemet for its sole tribal college? 

According to its president. Bob Lorence, NWIC has looked to the federal rather 

than the state govemment for financial backing because of its location within a federal 

tmst territory and the concomitant sovereignty issues. When NWTC first helped to set up 

the American Indian Higher Education Consortium (AIHEC) satellite network six years 

ago the U.S. Department of Commerce provided most of the fimding. The college's own 
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computer network was developed using a Strengthening Institutions grant from the U.S. 

Department of Education (Personal communication, January 28, 2000). 

Northwest Indian College receives very little money from the State of 

Washington because it is located on federal trust land. It gets limited financing for adult 

education from the federal government that is distributed by the state. NWIC also has 

successfully competed for special grants from the state, typically in the $15,000 to 

$25,000 range, to support programs such as annual conferences on health or youth issues 

for the reservation community (R. Lorence, personal communication, January 28, 2000). 

President Lorence did make a request to the K-20 Board in late 1999 that NWIC 

be allowed to participate in the network (K-20 Educational Network Board Agenda, 

November 28, 1999). The President did not recall who first contacted whom. The 

meeting evolved out of collaborative work NWIC had done with Washington State 

University on USDA projects as land grant institutions. Lorence believed that WSU 

initially approached the K-20 Board on behalf of his institution. At roughly the same 

time. Governor Gary Locke visited Bellingham and stopped at the college. Lorence 

asked him about NWIC's involvement in the K-20 Network and things progressed from 

there (R. Lorence, personal communication, January 28, 2000). John Anderson and his 

staff are in the process of preparing a proposed budget and schedule for the addition of 

NWIC to the K-20 Network that will be presented to the Board at a friture meeting (J. 

Anderson, personal communication, January 26, 2000). At the time of our conversations. 

President Lorence had not been informed of the progress of this work or NWIC's request 

(R. Lorence, personal communication, January 27 and 28,2000). 
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NWIC is also working as part of the American Indian Higher Education 

Consortium to acquire funding from the National Science Foundation (R. Lorence, 

personal communication, January 27, 2000). In the fall of 1999, the NSF announced that 

it will allocate six million dollars over four years to enhance Internet connectivity for 

minority institutions, specifically, historically black colleges, predominantly Hispanic 

institutions, and American Indian tribal colleges (Kieman, 1999). EDUCAUSE, a non

profit association, will assist the NSF in administering the grant (Kieman, 1999). 

At the end of our second conversation. President Lorence spoke of the perception 

that state funding "comes with strings attached" and special challenges faced by tribal 

colleges. NWIC is exempt from regulation by the state Higher Education Coordinating 

Board as long as it limits operations to the reservation. Regulations require that the 

college be bonded to protect students in case the institution fails, but bonding agencies 

will not issue bonds to tribal colleges because of tribal sovereignty. Bonding agencies 

cannot sue American Indian tribes. 

The issue of tribal sovereignty and the special mission of tribal colleges were very 

important to President Lorence. Tribal colleges have very limited resources for serving 

the educational needs of American Indians. Networks like K-20 offer opportunities to 

connect with other institutions of higher education and draw upon their resources to 

supplement what exists on the reservation. Lorence believes it is critical that colleges 

such as NWIC act as brokers for the educational needs of the reservation and design 

appropriate training. Outside institutions tend to reflect the needs of mainstream society 
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and try to make Indians conform; in developing curriculum tribal colleges consider the 

needs of their student population and not society's. 

Data Analysis: Washington State 

The data support Proposition 6 that, by actively promoting the K-20 Educational 

Network, Washington State facilitated equitable access, making it possible for a wider 

range of higher education institutions to connect to the Internet than would have 

happened without its intervention. If we examine each part of this proposition it is clear 

that this is the case, until we come to the issue of race and tribal colleges. 

Part of this proposition looks at the active promotion of an advanced statewide 

network. The government of Washington State showed exceptional unity in making the 

K-20 Network a reality (Leading the Digital Revolution in Public Service. (1998). 

Political support was truly bipartisan and preveiiled through two governors and electoral 

changes in the state legislature. Legislators and government officials who served as 

members of the various committees working on the network faithfully attended meetings 

and enthusiastically participated in discussions and decision-making. The makeup of 

these boards was critical to the success of the network with Senators Bauer and West, and 

Representatives Sommers and Huff shepherding the K-20 bill through the state 

legislature. Sommers and Huffs positions on the House Appropriations Conunittee were 

important in fiscal matters (E. Lim, personal communication, October 7, 1999). 

The educational conmiunity reflected the unity within the government, especially 

in the later stages of network development. Senator Bauer, himself a retired teacher and 

educational advocate, reported that he had never seen better cooperation among 
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universities and colleges, community and technical colleges, and K-12 schools (Personal 

communication, October 8, 1999). Ed Lazowska, Chair of the Department of Computer 

Science and Engineering at the University of Washington, spoke of the technology-based 

partnerships among the many higher education institutions in the northwestern United 

States. He told of how Ron Johnson, UWs Vice President for Computing has worked to 

foster inter-institutional cooperation (Personal communication, September 16, 1999). 

John Anderson, Program Director of the K-20 Network, was impressed by the 

spirit of collaboration shared by all parties involved in the network (Personal 

communication, January 26, 2000). Lazowska echoed this sentiment, speaking of K-20 

as a "tremendous community-building exercise" and a "love-fest"(Personal 

communication, September 16, 1999). It definitely appears that all participating 

individuals and organizations have focused on promoting a unified educational network 

for Washington State. 

The proposition also looks at the facilitation of equitable access to advanced 

telecommunications and the Internet. I agree with Len McComb, Chair of the 

Information Services Board, that Washington's educational network achieved an 

impressive level of equity because of the inclusion of K-12 schools (Personal 

communication, October 4, 1999). As stated earlier, all public two and four-year colleges 

and universities and all 296 school districts are connected to the K-20 Network (K-20 

Connected Institutions). Many of the individuals I spoke with stated that equitable access 

was a central issue for everyone involved and press releases from the Governor's Office 

reflect this thinking (July 24, 1997 and January 28, 1998). 
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However, more practical considerations may have tempered this idealism. The 

government saw advanced telecommunications infiastructiire as a vehicle for enhancing 

Washington State's regional, national and global competitiveness (Building the Road 

Ahead. 1996). David Danner of the Govemor's Office related the legislature's concern 

that there were desirable economies of scale with a single backbone (Personal 

communications, September 29, 1999). Washington is struggling to develop a skilled 

workforce to meet the requirements of the state's growing high technology industry 

(Investing in Our Technoloev Workforce. 1998). McComb claimed that this need 

provided the impetus to expand the network and make it much larger than originally 

envisioned. Creating a network limited to the higher education conmiunity would not 

have adequately addressed workforce development issues (L. McComb, personal 

communication, October 4, 1999). 

Whether equitable access was an intentional outcome or a welcome by-product of 

the evolutionary process of the K-20 Network today it is, for the most part, a reality. 

Unfortunately, the single American Indian tribal college in the State of Washington until 

recently has not been considered for inclusion in the network. At Northwest Indian 

College, President Lorence would welcome the opportunity to extend his institution's 

limited resources by participation in the K-20 Network (Personal communication, 

January 28, 2000). By electronically connecting all public educational institutions, from 

kindergartens to research universities, resources and best practices can be more easily 

shared and the learning experience improved. Connectivity through the K-20 Network 

would be a tremendous benefit for the most underserved and technologically deprived 
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segment of our society, American Indians. NWIC is regulated by the federal government 

and not the state so it is unclear whether not including the college in the K-20 Network 

was an oversight or a more intentional act. President Lorence, when pressed on this 

issue, supposed that state government might worry that the inclusion of NWIC would be 

interpreted as helping only the Lummi tribe and ignoring the needs of the other twenty-

seven tribes in Washington. He wishes that a tribal college could be viewed as a neutral 

party but is not sure that is the case (Personal commimication, January 28, 2000). 

At this point, the K-20 Board has not excluded NWIC from the network, it has 

just not included it. John Anderson, K-20 Program Director, has developed a proposal 

and budget with staff from NWIC and he believes that it will be added to the network 

soon (Personal communication, January 26, 2000). NWIC's request is the third agenda 

item at the March 23, 2000 meeting of the K-20 Board 

rwww.wa.gov/K20/meetings/agn 3232000.htm). I believe that NWIC will be added to 

K-20 and that it should be in order for the network to be truly equitable for all public 

educational institutions. Washington should follow the precedent set by Minnesota, 

North Dakota and Wisconsin, which have already connected their tribal colleges. 

Finally, the proposition examines whether or not more higher education 

institutions were able to connect to the Internet than would have happened without the 

intervention of state government. The tens of millions of dollars allocated by the state 

government for the establishment of the K-20 Network represent far more money than 

would have been available to two and four-year institutions through their normal budgets. 

The government's centralized approach to telecommunications infrastructure enabled 
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institutions, including K-12 schools, without the local expertise or financial resources to 

realize the benefits of the Internet. Regardless of their own level of readiness, it 

presented an opportunity to them that could not be overlooked. Government intervention 

and action were pivotal in connecting all of the public higher education institutions in 

Washington to an advanced statewide network. 

Data Presentation: Mississippi 

Given the political reality of funding advanced telecommunications connectivity 

in a state with the lowest per capita income in the nation, Mississippians were committed 

to creating a single network for publicly funded K-12 schools, community colleges, 

universities, libraries and additional government entities. Although different agencies 

had developed plans for separate networks once they approached the legislature for 

funding they were told that there would only be money for a single unified network (T. 

Bumham, personal commimication, February 14, 2000). The decision to create the 

statewide network was essentially a matter of economics. 

Prior to the advent of the network there were thirteen Internet connections in the 

entire state of Mississippi: eight imiversities, the University of Mississippi Medical 

Center, and four of the largest community colleges (A. Lind, personal communication, 

February 11, 2000). Each institution had a separate contract with an Internet Service 

Provider GSP) and the costs of connection were high because they were operating 

independently (W. Brown, personal communication, March 3, 2000). By joining together 

they benefited from volume leveraging of the expenses involved. As A1 Lind said 



239 

(Personal communication, February 17, 2000), higher education institutions obtained 

"more bandwidth at less cost". 

Now, six years after the enabling legislation (Senate Bill 3350, 1994) was passed, 

Mississippi has a statewide backbone connecting more than 2100 locations; in the words 

of Jimmy Webster, the ITS Network Manager, "growth of the network has boomed" 

(Personal commimication, February 15,2000). The switch to a statewide backbone 

provides institutions with more bandwidth at less cost so there is great incentive to 

connect (A. Lind, personal communication, February 17, 2000). 

Webster estimates that within the next year all the public educational institutions 

in the state should be connected. At present there are a few schools that haven't had the 

resources to connect but with funding from the e-rate program that problem is being 

alleviated (J. Webster, personal communication, February 15, 2000). The Director of 

Information Services for the SBCJC says that although all community colleges in the 

state are connected, until the summer of 2000 when they will move to an integrated ATM 

network, they are still maintaining separate systems for data and video (R. Smith, 

personal communication, February 18, 2000). 

Educational institutions are taking advantage of many of the resources available 

on the Internet to create innoA^ations in teaching and research. Jackson State University, 

Mississippi State University and the University of Mississippi have joined the Intemet2 

project and other institutions can gain access through them if faculty or students are 

working on complex applications that require a high performance network 

(www.intemet2.edu). 

http://www.intemet2.edu


Dr. Olon Ray, Executive Director of the State Board for Community and Junior 

Colleges, says that the statewide backbone offers economies of scale and opportunities 

that otherwise would not exist (Personal communication, February 23, 2000). The 

SBCJC has just begun to implement a virtual community college with 1300 people and 

twenty-nine initial course offerings, a feat that would have been impossible just a short 

time ago (O. Ray, personal communication, February 23, 2000). 

One of the goals in creating the statewide network was to leapfrog Mississippi 

ahead of other states, to move it up from the bottom of numerous state rankings (A. 

Mullins, personal commimication, February 15,2000). A side effect of the network is 

that it has made the state more competitive in acquiring external frmding (Today and the 

Next Generation. 1999). The Mississippi Department of Education has been the recipient 

of more than seventeen million dollars in federal Technology Literacy Challenge frmds to 

assist school districts in carrying out their technology plans. The University of Southern 

Mississippi received a grant from the U.S. Department of Education's program, 

"Preparing Tomorrow's Teachers to Use Technology" 

(www.govtech.net/publications/gt/2000/jan/educationfldr/education.shtm). 

A related aspect of this competitiveness is the ability to recruit and retain high 

caliber employees. The new president of Jackson State University has publicly said that 

one of the reasons he accepted the job in Mississippi and left his position at Tulane was 

because the state had taken such a progressive stance with technology (A. Lind, personal 

communication, February 17, 2000). 

http://www.govtech.net/publications/gt/2000/jan/educationfldr/education.shtm
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Equitable access to advanced Internet connectivity was a driving force behind the 

creation of the statewide network and enabled its advocates to sell the idea to the state 

legislature (D. Litchliter, February 15,2000). The CET defined this as any Mississippi 

citizen being able to access information technology and resources through the hitemet 

(N. Moses, personal communication, March 3, 2000). Equity was generally considered 

in terms of geography and economics. 

Mississippi has many rural areas that would not be served by telecommunications 

companies because of the limited customer base and the high costs involved. The state 

negotiated with BellSouth to establish a pricing structure that did not penalize institutions 

because of their geographic location (Council for Education Technology Minutes, August 

18, 1998). This is a ^damental issue around equitable access to the Internet, one that 

effected all educational institutions and public libraries. The creation of MAGNOLIA 

(Mississippi Alliance for Gaining New Opportunities through Library Information 

Access) has dramatically improved research resources for all citizens in the state. This 

online database provides access to 2500 ftxll-text journal titles and more than 4000 

abstracted journals (Mississippi Legislative Annual Report 1999). 

That race is not mentioned in discussions may point to how rancorous a topic it is 

in Mississippi. In 1975 Jake Ayers Sr. filed a lawsuit demanding that the state's dual 

system of higher education be terminated because it resulted in discriminatory and 

inadequate funding of the state's historically black institutions (Key Dates in the Fordice 

Case, 1997). Shortly after his inauguration in 1992, Governor Kirk Fordice vowed that if 

the court ordered him to increase taxes and equalize funding for the three historically 
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black state universities he would call out the National Guard (Rhetoric Escalates on 

Black Colleges, January 19,1992). Twenty-five years after the case was first filed it has 

still not been resolved, although newly elected Governor Musgrove says that he will force 

a settlement soon (Elliott, March 3,2000). 

Dr. Napoleon Moses, former member of the Council for Education Technology, 

said that the unique circumstances of historically black colleges and universities were 

never addressed as an agenda item at meetings. They were viewed as a separate problem 

to be dealt with either by the IHL or SBCJC (Personal communication, March 3,2000). 

He thought that this might have been the result of the makeup of the GET, which since its 

establishment has consisted almost entirely of white men. Several of them were sensitive 

to issues of race yet without the membership being more diverse Moses did not think they 

would modify their consideration of HBCUs (Personal communication, March 3, 2000). 

Most traditionally underserved and technologically disenfi^chised academic 

institutions in Mississippi gained Internet access only after the development of the 

statewide network (A. Lind, personal communication, February 11,2000). Nevertheless, 

after years of inadequate funding these schools were not as well prepared for connectivity 

as their wealthier, white counterparts. During expert witness testimony during the Ayers 

trial, Dr. Larry Leslie stated that it would take decades for historically black colleges to 

match white institutions. He testified that in 1992 the average appropriation per student 

was $3,038 at HBCUs emd $4,489 at white institutions (Mercer, May 18, 1994). 

In terms of impact on historically black colleges and universities in Mississippi 

connecting to the statewide backbone, this inadequate funding resulted in campus 
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infrastructures being deficient. Dr. Willie Brown, Chief Technology Officer at Jackson 

State University, said that HBCUs have had to address problems as basic as wiring 

buildings before they could begin to construct campus backbone networks. Without that 

infrastructure in place they cannot connect to the Internet (Personal communication, 

March 3, 2000). 

Funding the development of campus infrastructure has been a major challenge for 

HBCUs. Ray Smith, the Director of hiformation Services at the SBCJC, said that Dr. 

Olon Ray, the SBCJC's Executive Director was very aware of equitable access concerns 

(Personal communication, February 18, 2000). He knew that historically black colleges 

and most of the community colleges within the system he administered did not have 

adequate campus infrastructures for advanced connectivity. By being the sole state 

agency that took advantage of bonding authority, the State Board made it possible for its 

fifteen community colleges to create their campus-wide networks. 

One example of this is Coahoma Community College, the smallest of the fifteen-

college system and the only one that is a fully historically black institution. It has gone 

from having no Internet connection to having a state-of-the-art campus network with 

three hundred nodes. This was made possible because of the approximately one and a 

half million dollars received in state bond money since the statewide backbone was 

established (L. A. Presley, February 28, 2000). 

The three historically black universities, Alcom State, Jackson State, and 

Mississippi Valley State have not benefited from bond money and have to go elsewhere 

for flmding for technology. As the largest of the three, Jackson State has been very 
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successful in getting external ftmding. There was a commitment on the part of the 

administration that JSU must upgrade its infrastructure and a task force was created to 

raise the fimds. By combining grants from NASA, NSF, the Departments of Defense and 

Education, in the words of Dr. Brown, "anyone they could get", Jackson State was able to 

create a new campus infrastructure (W. Brown, personal communication, March 3, 2000). 

One year ago only nine of forty campus buildings had access to the Internet over a ten 

megabit backbone; now every building on campus plus ofif-site locations are connected to 

a gigabit ethemet backbone (W. Brown, personal communication, March 3, 2000). 

The administration at Alcorn State also has made technology a priority and 

improved its campus backbone substantially in the past few years. Dr. Jonathan Turner 

reports that people at the historically black institution feel that they are accomplishing 

much more in terms of collaboration with other institutions and with frmding agencies 

because of the statewide network. Usage has increased exponentially in the last few 

years even as bandwidth has grown. Turner expects that the fractional OC3 (155 Mb) 

connection that should be operational sometime this summer will be completely used up 

within the next year because of rising demand (Personal communication, February 18, 

2000). 

The commitment of Mississippi Valley State University to develop a campus-

wide backbone was discussed under Proposition 3. The institution spent $5,000,000 to 

wire every building on campus and connect them all to a sophisticated campus backbone 

(E. Bland, personal communication, February 28,2000). 
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Data Analysis: Mississippi 

The data support the proposition that government of Mississippi actively 

promoted its advanced statewide network thereby facilitating equitable access, but only if 

equity is evaluated on geographic and economic terms. Undoubtedly, the network made 

it possible for a wider range of higher education institutions to connect to the Internet 

than would have happened without the intervention of state government. Considering 

equity merely in the context of geography or socioeconomic status, state government at 

both the agency and legislative levels worked well together in developing the network. 

The Mississippi Legislature responded to the requests of the various state 

educational agencies for separate networks by establishing the Council for Education 

Technology. This forced the groups to work together to create a plan that would give the 

state a single high performance statewide backbone. 1994 and 1995 were years of 

economic prosperity for Mississippi and a statewide network was seen as a way to move 

the state ahead of others in a dramatic fashion (A. Mullins, personal communication, 

February 15, 2000). 

The legislature demonstrated that it viewed the network as a priority by f\mding it 

through bonding authorizations, which only the SBCJC took advantage of, and budget 

increases to the involved agencies. The increases were significant and permitted agencies 

and the institutions they oversaw to create the local communications infrastructures that 

would allow them to connect to the backbone. During the period from 1996 to 2000, the 

Mississippi Department of Education realized an increase of 24% in its armual budgets, 

the State Board for Community and Junior Colleges, 39%, and the Institutions for Higher 
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Learning, 43%. This level of support is unquestionably active promotion by the state 

government. 

By developing a statewide network, the Mississippi government did facilitate 

equitable access to information technology and resources not just for educational 

institutions but for all citizens of the state. The MAGNOLIA project is a fine example of 

an invaluable resource that is now available to everyone through public libraries, public 

schools, colleges, and universities. Access is granted without regard to race, gender, 

socioeconomic class or any other trait. The inclusion of K-12 schools as part of the 

statewide network has been a tremendous boost for equitable access to the Internet. 

Mississippi also made it possible for many more public community colleges and 

universities to connect to the Internet by way of the statewide backbone than would have 

happened without its existence. Every person I interviewed agreed that the majority of 

Mississippi educational institutions would not have the level of connectivity that they 

now experience if it had not been for the development of the backbone. Many, especially 

at the community college level, would have very inferior conditions. Ray Smith, Director 

of Information Services for the SBCJC, estimates that 85% of the community colleges 

would have to resort to dial-up access using a limited number of accounts with an ISP 

such as America Online (Personal communication, March 3,2000). 

If race, rather than geography or economics, is used as the frame of reference to 

examine equitable access to advanced networking connectivity then Mississippi comes up 

short. In spite of the great strides Mississippi has made in establishing a statewide 

network to serve the needs of its citizens and public educational institutions, the disparate 
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funding of historically black institutions cannot be overlooked. Years of financial 

inequities have had terrible repercussions on these institutions and forced them to make 

great sacrifices to attempt technological parity with white institutions. Individuals 1 

spoke with at historically black colleges and universities detailed the difficulties of 

attempting to manage computing in a state where the legislature systematically 

discriminates in the manner in which it funds them. Agency employees and those in 

positions of authority at the Institutions for Higher Learning and the State Board for 

Community and Junior Colleges may have gone to great lengths, as people at HBCUs 

attested, to assure that these institutions were connected to the statewide network just as 

their white peer institutions were. This, however, could not undo the legacy of 

discriminatory fimding formulas that resulted in out-of-date and rundown campus 

infrastructures. HBCUs could not utilize their connections to the statewide network 

without first allocating substantial monies to upgrading their computing and 

telecommunications environments. 

Findings on Proposition 6 

The data from both Mississippi and Washington support the proposition that 

states that actively promote advanced statewide networks thereby facilitate equity of 

access, making it possible for a wider range of higher education institutions to connect to 

the Internet than would happen without the intervention of state government. 

Unfortimately, they do so only if we interpret equity of access in a narrow sense that does 

not include a consideration of race and ethnicity. 
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Harris (1995) situates telecommunications firmly as a public good because it 

benefits all of society. Just as education is a public good that must be made available 

without discrimination, telecommunications is mandated to provide universal access to its 

services (Read & Youtie, 1996). At a time when governments are exploring the 

possibility of having educationeil institutions provide distance education course offerings, 

more and more of them recognize that statewide networks must be in place if this new 

direction is to succeed. Mississippi and Washington are two such states and have already 

begim to expand their selection of online courses. 

The reluctance of legislators to fimd redundant networks and the recognition of 

the significant economies of scale to be achieved with a single statewide network led both 

Mississippi and Washington to develop telecommunications backbones servicing public 

educational institutions from kindergarten through university. In so doing, both states 

created networks that were equitably accessible within their physical boundaries. In both 

cases, the establishment of statewide networks created economies of scale and leveraged 

buying power in such a way that even the smallest, most technologically challenged 

institutions have been able to dramatically improve their connectivity. Without statewide 

networks, many institutions in both states would not be able to connect to the Internet, or 

if so, only sparingly through dial-up connections. 

This is not to say that there is not room for improvement in each state, peirticularly 

as it concerns institutions that serve students of color. Washington needs to address 

issues unique to its one tribal college, and Mississippi must begin to redress the long

standing financial inequities of its historically black institutions, which stand in the way 
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of their having telecommunications infrastructures comparable with white peer 

institutions. Only then can these two states truly be said to have statewide networks that 

provide equitable access to advanced Internet connectivity. 
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CHAPTER 6 

FINDINGS AND CONCLUSION 

Discussion 

The evolution of telecommunications networks is far more than a technological 

saga and the networks themselves are increasingly valued for their political and economic 

contributions. In examining equitable access to these networks an interpretation based on 

technology alone is insufScient. The political economy and resource dependence 

frameworks are more helpful in understanding this phenomenon because they place 

statewide networks in a broader context that includes interorganizational relationships, 

power and authority. It is also helpful to examine statewide networks in terms of the 

language that is used to justify their development because language may provide insight 

into the priorities and values of those in positions of responsibility. 

Perceived benefits associated with advanced networks vary considerably. 

Universities tend to value them for their research potential whereas community colleges 

and, especially, elementary and secondary schools see them as a key to workforce 

training and information literacy. Politicians view them as an economic development 

tool, encompassing all of the above, that might give their state greater competitiveness in 

attracting and retaining businesses. For tribal colleges and historically black institutions, 

advanced networks provide a means of collaborating with like institutions that are 

geographically dispersed. 

The two states I studied may be characteristic of others in that six years ago, when 

Mississippi and Washington were proposing their networks, the concept of computer-
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based distance learning was just becoming understood. That understanding may have 

been more at the level of perceived threat (Would for-profit corporations or other states 

steal their students?) than real potential, but it was a powerful motivating force for the 

development of statewide telecommunications infrastructure. Also, distance learning was 

gaining popularity in large part because it was thought to be, accurately or not, a way of 

achieving efficiencies at a time of increasing costs and rising enrollments in higher 

education. 

Kling (1992) fairly accurately portrays supporters of statewide networks when he 

says that people tend "to make optimistic claims about technologies whose specific 

character is still unformed, about social arrangements that have not yet been established 

and to fi-ame them in terms that are unlikely to generate opposition" (p. 352). Elected 

officials realize the widespread appeal and acceptance that computer networks will have 

with their voting constituencies if they include not just higher education but also 

kindergarten through twelfth grade. The equitable access that may be achieved through a 

single statewide network became a key public selling point for legislators in Washington 

and Mississippi, and I speculate that perhaps it was an advantage that they appreciated 

more than the original network advocates did. 

Equitable access is an issue about which the federal government is increasingly 

concemed. As we enter the twenty-first century, the U.S. government has recognized 

that citizens' ability to communicate electronically is basic to their being able to function 

within a society that is increasingly dependent upon technology. The Falling Through the 

Net reports (1994, 1998) talk of the "digital divide" and point to growing disparities 
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between those who have access to technology and advanced teleconununications and 

those who do not. Federal reports about this issue are based on U.S. Census data and 

examine the problems at the level of the individual citizen. 

As we imagine the problems inherent in creating an equitable telecommunications 

infrastructure the analogy of constructing the transcontinental railroad in the nineteenth 

century is valuable to keep in mind. History allows us the clarity that comes with 

distance; it is easier to accept the politics and corporate greed of infrastructure initiatives 

that occurred a century ago than those of today. The railway was financed by men of 

wealth and built by immigrant laborers. Its guiding principle was the accumulation of 

money. The location of railroad stations was extremely competitive and political and 

towns would vie for the honor. Railroad management controlled the process and the 

placement for maximum advantage and profit. In return, towns on the train route 

prospered and grew. Others were neglected and disappeared (Robertson, 1980). 

Today we are developing a telecommunications infrastructure that crosses the 

country and the same types of decisions are being made for the same motives. We can 

leam from history or we can ignore it. Certainly we understand that the lack of Internet 

connectivity is and will increasingly become even more of a negative externality. 

Investigation into the creation of these networks may facilitate their being available more 

widely and equitably. 

Lacking in the existing literature is data regarding state government and access to 

technology and the Internet. In their everyday lives, citizens are often more effected by 

the policies at this level than those at the federal. My research explores this area in the 
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hope of contributing to the development of statewide networks that through their service 

to public educational institutions provide all of our society with equitable access to 

information. This is a costly endeavor but one that can be pursued in a variety of ways 

depending upon the circumstances of the particular state. Ultimately it is in the best 

interests of the state government, socially, politically and economically, to do so. 

This research began with the intention of examining what state governments were 

doing to facilitate equitable access to advanced connectivity for public higher education 

institutions and quickly expanded to include all public education. No databases exist that 

permit a longitudinal quantitative analysis or comparative study of policies regarding 

advanced statewide networks throughout the fifty states. Lacking the resources to create 

such a database, I decided to do in-depth case smdies of two states that have implemented 

statewide networks. My research is exploratory and does not compare the efforts of 

Mississippi and Washington in order to judge one superior. I offer my findings in the 

hope that they will encourage others to explore the area of institutional access to 

advanced statewide networks and the role of state government in promoting equitable 

access. 

Technology is often characterized as one of two extremes, optimistic or 

pessimistic, what Kling (1996) refers to as technological utopianism and anti-utopianism. 

In analyzing the rhetoric surrounding statewide networks and equitable access I have 

attempted to find a middle ground, and to examine not only the stated but also the 

unstated. Star and Ruhleder (1996) write of the Worm Community System, an electronic 

collaborative software tool, and how participants in the project used language in different 
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and often conflicting ways to communicate with one another. The computer 

programmers and analysts who designed the system spoke in terms of technical capacity 

whereas the geneticists who used it spoke of effectiveness. Beyond these two 

communication levels, I would posit that when people speak of equitable access their 

language centers around values. My research investigates telecommunications 

infi^tructure not as a technological but a social phenomenon. In this context it is the 

latter two levels of language, those of effectiveness and values, that are pertinent. The 

first, although not as concrete as technical language, is much more definite than value-

oriented speech. It is not imexpected that individuals are more comfortable speeiking 

from a management perspective than one dealing with principles and ethics. 

When questioned participants in statewide networking initiatives in Mississippi 

and Washington repeatedly spoke about the importance of equity of access as a key value 

motivating their work. Supporting documentation also highlighted rhetoric surrounding 

equitable access. This is not unexpected because it is romantic language useful for public 

relations purposes and justifies the expenditures required for the network with all 

constituencies within the state. 

Nonetheless, more frequently, documentation such as meeting minutes and 

legislative records demonstrated more of a concern with effectiveness than with equity. 

This is also true of conversations where participants spoke extemporaneously about the 

benefits of their network. Certziinly, equitable access moved beyond the scope of rhetoric 

in both states and was a value that was operationalized as the networks were conceived 
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and developed, but it appeared to be secondary to the managerial issues of efficiency and 

economy. 

Universities within each state put together proposals to create their own networks 

simultaneous with similar efforts by community colleges and state departments of 

education. It was only when network proponents approached the state legislatures that 

they were forced to recognize that they would never receive funding for multiple parallel 

efforts. In both Washington and Mississippi the legislatures wanted the economies of 

scale that accompany a single statewide network and only were willing to finance the 

creation of such an entity. Elected officials and network advocates were less attentive to 

the scope and pervasiveness of the infrastructure than they were with its cost and the 

avoidance of redundancy. Equitable access was an afterthought. 

Interview subjects almost universally spoke of equity either in very vague phrases 

or as it relates to geographic location and rural areas. Only those individuals employed 

by historically black colleges or universities or at Northwest Indian College mentioned 

race as a factor to be considered in discussions of equitable access. As important an issue 

as equitable access is to the future of telecommunications infrastructure and information 

literacy, it appears to be too sensitive a topic for many people to discuss in anything but 

amorphous language filled with platitudes. If the ideal of equitable access is to be 

achieved then conversations need to be broadened to explicitly deal with issues of race 

and ethnicity. Continuing our reluctance to do so will inevitably result in the worsening 

of the digital divide. Networks never can truly achieve equity of access if those in 

positions of power do not consider the inclusion of educational institutions serving 
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populations that have been systematically discriminated against for years. Administrators 

and architects of statewide networks need to actively reach out to minority institutions 

and assure their connectivity. 

That historically black colleges and universities, tribal colleges, and 

predominantly Hispanic institutions, which I did not study, may not always have 

advanced campus-wide networks should not lead to the assumption that their 

administrations are uninformed or uninterested in statewide networks. These institutions 

generally operate on extremely lean budgets and cannot afford expensive technology 

without sacrificing basic services to students and faculty. When tribal colleges make 

funding decisions about technology and telecommunications they do so in the broader 

context of the needs of their reservations. 

Increasingly, federal grant money presupposes the existence of an advanced 

network on campus and is awarded for research or the development of particular 

applications. The NSF's six million dollars to improve connectivity for minority 

institutions is "to identify their network needs and to secure other gnmts or corporate 

donations to pay for technology upgrades" (Kieman, 1999, p. A53), not for technology. 

Administrators at Mississippi's HBCUs that I interviewed spoke of decades of 

inadequate funding and the need to upgrade basic electrical and computing infiastructures 

before they address advanced connectivity. The facilitation of an institutional connection 

to the statewide network therefore requires more fimding than is needed at institutions 

where the infrastructme has not been so neglected. 
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Connectivity for rural areas is a prominent benefit of statewide networks and one 

that touches both equitable access and economic development. These areas are not 

profitable for providers of telecommunications services and so often lose out on the 

economic and educational opportunities afforded by the Internet. State governments act 

entrepreneurially as anchor tenants when they establish a statewide network thereby 

facilitating the deployment of advanced technologies into underserved areas (Eisinger, 

1988). In effect, they lower the marginal cost business must pay to serve fiitiu-e 

customers in rural or underserved areas. This can then stimulate economic development, 

employment opportunities and concomitant social benefits for the area and its citizens. 

The United States is now a country where the economy is based on information 

and knowledge when just a short time ago manufacturing was the key to prosperity. A 

new report by the National Governors' Association (2000), State Strategies for the New 

Economy, is typical in that it warns states that they must transform themselves with 

technology. The consequences of a state's not doing so are dire: "it will lose its highest 

skilled and educated workers, its entrepreneurs, the private capital that sparks innovation 

and business expansion, and the social wealth that supports the well-being of a region" 

(p. 7). 

Some rationales for state investment in telecommunications infrastructure were 

cited repeatedly during my interviews with individuals in Washington and Mississippi. 

Respondents saw networking as a way to attract high revenue, high growth businesses to 

the state, just as during an earlier time highways and railroads would have been built to 

encourage economic development. Also, the people I communicated with believed that 
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the information technology industry is in dire need of highly skilled workers and that the 

development of statewide networks might help address that shortage. 

I found that industry itself appears to take a fairly passive stance in establishing 

statewide networks and lets the entrepreneurial state government carry the financial 

burden of these initiatives. States seem to attempt to anticipate the needs of business and 

serve it rather than expecting industry to serve govenmient. Regardless of whether states 

are following the model of successful peers in order to remain competitive or acting on 

their own initiative an increasing number are developing advanced statewide networks. 

My research confirmed that the involvement of state government does make the 

difference regarding equitable access to advanced telecommunications infrastructure. 

Everyone I questioned about the scope of the statewide network spoke of how many 

institutions would not have the level of access or connectivity without its development. 

Only the largest community colleges and universities would have their own advanced 

networks with smaller institutions and schools being left out entirely or having no more 

than limited dial-up access through commercial Internet service providers. Without 

statewide networks public libraries in any state would face a tremendous challenge in 

attempting to provide anything more than sparse access to the Internet and the resources 

it offers. The MAGNOLIA system, available through all public libraries in Mississippi, 

makes a vast information resources available to every citizen. It is an impressive 

accomplishment and an excellent example of a public service made possible because of a 

statewide network. 
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Limitations of the Study 

There are a number of limitations to a study of this kind that make it less 

informative than it might have been but do not jeopardize the findings. First and 

foremost is the exploratory nature of this research because very little work exists on state 

involvement in telecommunications infrastructure. In order to examine equitable access, 

which was my primary goal, I had to first construct a database of information on the 

status of advanced computing networks in each of the fifty states. This was a secondary 

aspect of my research but one that consimied a tremendous amount of time. Given the 

evolutionary nature of statewide networks serving higher education, it was usually not 

clear with whom I should be corresponding. Finally, given the enormity of contacting a 

sufficient number of individuals within each of the fifty states to assure adequate 

representation I opted to exclude business people. If I had to make this choice again I 

would attempt to obtain at least token representation from the information technology 

industry. Without a doubt, my findings were constrained by the lack of participation by 

industry. 

The final limitation of my study is inherent in researching something evolving as 

rapidly as advanced computing networks. When I began researching this topic and 

investigating the websites of various states there was very little information available 

electronically. The sophistication of official state web portals has grown phenomenally 

in a relatively short period of time. The rapid changes of the World Wide Web have 

presented a challenge because the availability of information is so variable. The website 

of the National Association of State Universities and Land-Grant Colleges is a prime 
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example. Within a few months it went from being a superficial presence to a well-

developed site with many valuable documents available for downloading. 

Although these difficulties interfered with my research I am confident that my 

data presentation and findings are reliable and make a contribution to the field. I am 

hopeful that they may serve as a resource for future research. 

Future Research 

As I conducted my study I encountered a number of areas that I thought worthy of 

further examination but had to put aside given time and resource constraints. Already I 

am struck by how outdated my survey of the fifty states is and believe that a current one 

would be valuable. I would conduct it quite differently than my previous one. Rather 

than contacting a number of knowledgeable individuals in each state in the hope of 

gathering credible information, I would contact the state chief information officer or 

executive director of information technology services. I would ask for financial 

information such as cost per student, amounts and types of funding, existence of line 

item, and so on. There is a need on the part of people involved in statewide networking 

initiatives to share information about the definition of requirements and standards, as well 

as successful strategies for acquiring legislation approval and fimding for 

telecommunications infrastructure projects. 

Another area that merits investigation is a comparison of different types of 

networks serving education. Some states, e.g., California, have dedicated networks for 

higher education, others separate networks for all educational institutions, and still others 

one consolidated network for all state agencies and publicly funded institutions. In 
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selecting Washington and Mississippi as case studies, both states with a single, integrated 

network approach, I made an assumption that this would be the least costly and therefore 

most practical to implement. I had no evidence to support that supposition. We need to 

understand the economics of the various choices when making decisions about planning 

and implementation. I am curious as to whether the organization of the network has an 

impact on the equitable access to technology and information. As a librarian, I would 

like to know more about the inclusion of libraries in statewide networks and how many 

are offering services comparable to Mississippi's MAGNOLIA system. 

Finally, I would be interested in learning about the progress made by historically 

black, Hispanic, and tribal colleges under the new joint National Science Foundation and 

EDUCAUSE program. This program provides support for planning connectivity and 

assistance in acquiring external funding. It remains to be seen how effective it will be 

and whether it can help alleviate the challenges these institutions confront when 

attempting to develop advanced telecommunications infrastructures on their campuses. 

At a time when technology is so prevalent and so necessary for participation in 

society it is untenable to accept the current inequities of access in our country. I hope 

that my research advances our understanding of this problem and encourages others to 

make their own contributions to the field. 
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APPENDIX A 

ADVANCED NETWORKING QUESTIONNAIRE 

Development of Network 
1. Does your state have an advanced (DS3, OC3 or above) statewide network that includes 

higher education institutions? 
No If no, skip to question 3. 
Yes If yes: 

a. When was it established? 
b. How was it established (e.g. executive order, law)? 

Unknown 

Scope of Network 
2. Does your statewide network include (check all that apply): 

4-year colleges & universities public private 
2-year community or technical colleges public private 
Tribal colleges 
K-12 schools public private 
Public libraries 
Government state local 
Healthcare institutions public private 
Services for the blind and deaf Yes No 
Other (please specify) 

Administrative Structure: Office 
3. Does your state government have a planning ofHce for information services which oversees 

networking? 
No 
Yes 
Unknown 

Administrative Structure: Personnel 
4. Does a position with the title of "Chief Information Officer" exist in your state government? 

No 
Yes 
Unknown 
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Fimdine: Variety of Sources 
5. Which of the following sources provide funding for the advanced statewide network? (check 

ail that apply) 
Federal government 
State government 
Lx>cal government 
Business & industry 
Other (please describe) 
Unknown 

Funding: Legislative 
6. Has your state funded telecommunications infi'astructure or connectivity through direct 

appropriations by the legislature? 
No 
Yes If yes: 

one-time 
on-going 

Unknown 

Funding: Public Utility Commission 
7. Has your state's public utility commission funded telecommunications infrastructure or 

connectivity? 
No 
Yes If yes: 

one-time 
on-going 

Unknown 

Slate Government Support of Higher Education Networkine 
8. Please characterize your state government support of educational institutions' efforts to 

improve telecommunications infrastructure or connectivity. 
FUNDING POLICY 

Excellent Excellent 
Very good Very good 
Average/mixed Average/mixed 
Not very good Not very good 
Poor Poor 
Unknown Unknown 

Which agency (ies) is involved? 
Type of support: 
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Local Government Support of Hieher Education Networking 
9. Please characterize your local government support of educational institutions' efforts to 

improve telecommunications infrastructure or connectivity. 
FUNDING POLICY 

Excellent Excellent 
Very good Very good 
Average/mixed Average/mixed 
Not very good Not very good 
Poor Poor 
Unknown Unknown 

Which agency (ies) is involved? 
Type of support: 

Lobbying ofState Government 
10. Has your organization lobbied state government, formally or informally, regarding 

telecommunications infrastructure or connectivity? 
No 
Yes 
Unknown 

Presence of Hi^h Technoloev Industry 
11. How visible a presence do you perceive high technology corporations to have in your state? 

Extremely 
Very 
Moderately 
Not very 
Not at all 
Unknown 

If visible, where? 

Organization of Hieh Technolo^ Industry 
12. Please name any formal organizations or alliances created by these high technology firms. 

Support of Hish Technology Industry for Networking 
13. Please characterize the support of these corporations for advanced statewide networking 

efforts. 
FUNDING POLICY 

Excellent Excellent 
Very good Very good 
Average/mixed Average/mixed 
Not very good Not very good 
Poor Poor 
Unknown Unknown 
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Coordination of Higher Education and Business 
14. Please characterize the coordination (e.g. informal meetings, structured committees) of 

university and industry efTorts regarding advanced statewide networking. 
Excellent 
Very good 
Average 
Not very good 
Poor 
Unknown 

Interactions between Government. Higher Education and Business 
15. How often do government, industry, and university representatives meet each year to discuss 

advanced statewide networking? 
0 times/year 
1-2 times 
3-6 times 
7 or more times 
Unknown 

State Government Support of Hieher Education Networking 
16. How could the state government play a greater role in supporting Internet connectivity in 

your state? 

17. Would you be willing to participate in a follow-up phone call regarding this topic? 
No 
Yes 

18. Would you like to receive a summary of the responses to this questionnaire? 
No 
Yes 

19. Please list the names & contact information of influential individuals in your state regarding 
Internet connectivity. 

• Government: 

• Education: 

• Industry: 
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Thank you for your participation. Please include any other comments regarding the role of your 
state in facilitating advanced statewide networking initiatives or this questionnaire in general. 
Your name and affiliation are requested below to facilitate follow-up or clarifications. 

Name 
Organization 
Phone 

Title 

E-mail 

Return questionnaire to: Mary Alice Ball 
Center for the Study of Higher Education 
Education 321 
The University of Arizona 
Tucson, AZ 85721 

Email: mball@u.arizona.edu 
Voice: (520)325-6676 
Fax: (520)621-1875 
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APPENDIX B 

Personal Communications for Mississippi Case Study 

Antoon, Marie. February 11, 2000. Director of Academic Technologies, 
Institutions of Higher Learning 

Bland, Edgar. February 28, 2000. Director of Computing, Mississippi Valley 
State University 

Brown, Willie, Dr. March 3,2000. Chief Technology Officer, Jackson State 
University 

Bumham, Tom. February 14, 2000. Former State Superintendent of Schools, 
Mississippi 

Cade, Becky. March 8, 2000. State Board of Commimity and Junior Colleges. 

Gilbert, Debbie. February 18, 2000. Associate Executive Director for Finance 
and Administration, State Board for Conmiunity and Junior Colleges 

Lind, Al. February 11, 2000. Assistant Commissioner for Technology, 
Institutions of Higher Learning 

Litchliter, David. February, 2000. Executive Director, Department of Information 
Technology Services 

Moses, Napoleon, Dr. February 24, 2000. Former member of the CET. Professor 
at Alcom State - Industrial technology 

Mullins, Dr. Andrew P. February 15, 2000. Executive Assistant to the Chancellor, 
University of Mississippi. Formerly Special Assistant to two governors and three state 
superintendents of education. 

Presley, Lee Andrew. February 28, 2000. Director of Computing, Coahoma 
Community College 

Ray, Olon Dr. February 23, 2000. Executive Director, State Board for Community 
and Junior Colleges, CET Member, MTI Board Member 

Roach, David. February 17, 2000. ITS Board Member since May 1994, Director 
of Mississippi Center for Supercomputing 
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Smith, Ray. February 18, 2000. Director of Information Services, State Board for 
Junior and Community Colleges 

Soule', Helen Dr. February 9, 2000. Director of Educational Technology, Training 
and Support. Department of Education. 

Turner, Jonathan Dr. February, 18, 2000. Director of the Computing Center, 
Alcorn State University. 

Walley, Pete Dr. February 29, 2000. Director of Long Range Economic 
Development Platming, University Research Center, Institutions of Higher Learning 

Webster, Jimmy. February 15, 2000. Network Manager, Department of 
Information Technology Services 

White, Dennis. Compass Group, March 3, 2000. Consultant for Department of 
Economic and Community Development 
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APPENDIX C 

Personal Communications for Washington Case Study 

Anderson, John. January 26 and March 22,2000. K-20 Program Director, 
Department of Information Services 

Bauer, Al, Honorable. October 8, 1999. Member of the K-20 Board, Washington 
State Senator 

Darmer, David. September 29, 1999. Office of the Governor 

Johnson, Ron Dr. March 26,1999. Member of the K-20 Technical Working 
Group. Vice President for Computing and Communications and Vice Provost, University 
of Washington 

Lazowska, Ed Dr. September 16, 1999. Member of the Information Services 
Board. Chair of the Department of Computer Science and Engineering, University of 
Washington 

Lim, Erika. October 7 and 11, 1999. Senior Policy Advisor, Department of 
Information Services 

Lorence, Bob Dr. January 27 & 28, 2000. President, Northwest Indian College 

McComb, Len. October 4, 1999. Member of the Information Services Board, 
Chair of the Telecommunications Oversight and Policy Board 

David Spangler. December 13, 1999. Member of the Washington Association of 
Independent Colleges and Universities (formerly Washington Friends of Higher 
Education), President, St. Martin's College 
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