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EXECUTIVE SUMMARY 
 
 
 

 Information technology (IT) has become a major driver of both the national and 

Texas economies.  Education, healthcare, logistics, and financial services are but a few of 

the many Texas industries that have embraced IT to boost their productivity and 

competitiveness.  But continued expansion of Texas’ IT sector, with its spillover benefits, 

will depend heavily on our ability to upgrade the supporting infrastructure.  

Unfortunately, several recent studies find that Texas is losing ground in the science and 

technology arena. 

 To remain competitive in the quest for research dollars, as well as new industry, 

Texas must develop the infrastructure to support “grid computing,” a distributed network 

where there is no longer a mainframe or centralized computer.  Connected by high-speed 

fiber optics, the grid provides enhanced computer power to individual researchers and 

projects.  Many states, including Ohio, North Carolina, Indiana and Virginia, have 

already recognized the potential of grid computing—not only to assist researchers at 

universities and corporate R&D shops but also as a stimulus to economic development 

and job creation—and they are investing public dollars to acquire dark fiber and web 

service software.  What’s more, these states have initiated programs to connect their state 

networks to two emerging national grids—National LambdaRail and TeraGrid. 

 Thirty Texas institutions of higher education have expressed a desire to 

participate in a statewide grid computing network and have pledged $8.5 million for this 

purpose.  These institutions have also requested a $10 million commitment from the 

Texas Enterprise Fund in order to get the Texas optical fiber network up and running. 
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 Studies conducted in North Carolina and California have identified significant 

increases in productivity, income, and job creation resulting from grid computing.  Texas 

industries that could benefit from access to grid computing include oil and gas 

production, biomedicine, education, aerospace, automobile manufacturing, and financial 

services.  We estimate the adoption of grid computing by Texas’ automobile, aerospace, 

and financial services companies alone will generate a net gain of more than 21,000 jobs 

paying $486 million in annual wages and salaries.  In addition, Texas universities should 

be able to increase their federal R&D funding by at least 10 percent, which will boost 

personal income by $32 million and create over 900 new jobs. 

 Failure to develop a high-speed fiber optic network and grid in Texas will put our 

businesses at a competitive disadvantage and diminish our ability to grow and attract new 

industry.  Furthermore, our colleges and universities will have difficulty recruiting 

superior faculty and students, pushing Texas even further behind California, New York, 

Illinois, Massachusetts and other states in attracting the best and the brightest. 
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A. Introduction 

 The Texas economy is in constant flux.  Twenty-five years ago, energy and 

agriculture—along with defense-related manufacturing—were the state’s primary 

economic engines.  In the 1980s, electronics, telecommunications, computers and other 

“hi-tech” industries grew rapidly, transforming Texas’ economic landscape and making 

the state a center for research and development in a number of emerging technologies.  

With the Internet as a catalyst, by the mid-1990s computer hardware, software, and data 

processing were merging into a new industrial sector dubbed “information technology” 

(IT).  Importantly, the growth of IT helped boost the productivity of a wide range of 

producer and service industries.  Education, healthcare, logistics, and financial services 

are but a few of the industries that continue to thrive in Texas because of the state’s 

growing IT sector. 

 Between 2000 and 2003, the state—as the rest of the nation—endured a recession, 

with the IT sector hit especially hard.  However, with the national economy into the third 

year of an economic expansion, and business profits and planned investment picking up 

smartly, the IT sector is starting to revive. 

 IT should continue to be a major driver of economic activity in Texas, both 

directly and indirectly.  According to the American Electronics Association, nearly 

500,000 Texans are employed in the IT sector, and this number is projected to grow 

smartly in the years ahead.1  But continued expansion of Texas’ IT sector, with its 

spillover benefits, will be contingent on (1) a continued upskilling of the state’s human 

                                                 
1 American Electronics Association, Cyberstates 2003, 2003. 
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capital, most especially in engineering and science, and (2) our ability to upgrade IT’s 

supporting infrastructure.   

 The importance of IT to economic development is perhaps best summarized in a 

recent report from the Milken Institute: 

The engines that propel state and regional economies forward today differ 
dramatically from the engines of the past.  The old engines of economic success 
were the accumulation of physical assets, proximity to waterways, railways, raw 
materials and the manufacturing infrastructure that developed around them, such 
as cheap labor.  The new engine of regional economic prosperity is based upon 
how successful a given location is in attracting and expanding technology and 
science assets and leveraging them for economic development. . . .  States 
succeeding in technology-based growth will push income per capita higher, 
especially relative to those states that falter.2 

 
 Unfortunately, this same Milken study finds that Texas is losing ground.  For 

example, Texas’ per capita income of $28,401 ranked 30th nationally in 2002, a drop 

from its rank of 24th in 2000.  More seriously, Texas fell from 14th to 23rd in the 

Institute’s National State Technology & Science Index between 2002 and 2004 (see 

Table 1).3  Worse yet, Texas recorded the largest negative rank change among the 50 

states.  Though part of the drop can be attributed to the shakeout in telecommunications 

and other IT industries over the past several years, the lower ranking also reflects a drop 

in research and development (R&D) activity in the state along with below-average 

investment in human capital. 

                                                 
2 Ross Devol and Rob Koepp, State Technology and Science Index, Milken Institute, March 2004. 
3 The index is composed of five equally weighted major composites: research and development inputs, risk 
capital and infrastructure, human capital investment, technology and science workforce, and technology 
concentration and dynamism. 
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Table 1 

State Technology and Science Index and Findings 

 
Source:  Milken Institute “State Technology and Science Index,” March 2004. 
 
 Another recent survey also indicates Texas may be losing ground in the science 

and technology arena.  Robert Huggins Associates, a consultancy based in the United 

Kingdom, prepares an annual index comparing metropolitan regions across the globe 

using a variety of measures deemed to influence competitiveness.4  These indicators 

range from per capita outlays for primary, secondary, and higher education to the level of 

broadband access in each region. 

 Not surprisingly, San Francisco/Silicon Valley has ranked number one in the 

world for the past two years.  Austin-San Marcos was ranked number two in 2003 but fell 

                                                 
4 World Knowledge Competitiveness Index 2004, Robert Huggins Associates, 2004. 
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to 9th in 2004.  Dallas-Fort Worth’s ranking dropped from 13th in 2003 to 21st in 2004.  

On the plus side, Houston-Galveston-Brazoria moved up the chart from 32nd to 25th. 

 Like it or not, Texas is competing in a global marketplace for products, services, 

ideas, capital, and people.  As the Milken and Huggins studies stress, technology-driven 

growth will separate the future winners from the losers.  The implications for Texas are 

clear:  We must enhance our commitment to science and technology if we wish to remain 

a serious contender for high wage jobs, new investment, and a higher quality of life for 

all our citizens. 

 The following report does not directly address Texas’ human capital issues.  The 

Texas Legislature, the Coordinating Board for Higher Education, the Texas Education 

Agency, and other private, public, and non-profit organizations focus constantly on the 

need to improve the state’s educational outcomes.  Rather, we examine the investment in 

hard infrastructure that will be required to keep Texas a vibrant and expanding part of the 

global economy—most especially a grid computing network connected by fiber optic 

cable. 

 

B. Grid computing: The next big thing in information technology 

 Simply put, grid computing is a distributed network of computing, storage, and 

input-output systems where there is no longer a mainframe or centralized computer 

establishing a hierarchy.  Instead, software provides a division of tasks so they are 

processed in parallel.  This, in turn, makes possible using inexpensive computers from 

different manufacturers, and in different locations, to address a complex computational 

task that might otherwise require a supercomputer.  In short, establishing a grid provides 
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enhanced computer power to individual researchers with no requirement they be close to 

each other. 

 Creation of a grid, of course, requires “web service software” as well as high 

performance networks to connect these dispersed machines.  Web services are computer 

programs capable of interoperating over networks to deliver a specific result to a user.  

For large and complex problems, grids require high performance networks running over 

optical fiber cable.5  Hundreds of major corporations have started to use grids and web 

services, and a study by IBM projects that grid computing will develop into a $50 billion 

industry. 

 
1. State networks 

 Many states have recognized the potential of grid computing, not only to assist 

researchers at universities and corporate R&D shops but also as a stimulus to economic 

development and job creation.  A few examples follow.   

 
a. Ohio 

 The State of Ohio has just launched a “Third Frontier Network” (TFN) that will 

eventually connect nearly 100 institutions of higher education and thousands of primary 

and secondary schools in a computing grid.  Equipment installation and testing are nearly 

complete on a 1,600-mile backbone of optical fiber, and major universities and medical 

schools will be connected by the end of summer.  The state has committed an initial $9 

million of public funding to the TFN. 

                                                 
5 Optical fiber networks have been in place for years, but continuing developments in both fiber carrying 
capacity and high-speed optical switching have resulted in huge increases in network bandwidth and 
reliability. 
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 The TFN is a technology initiative of the Ohio Board of Regents and is operated 

by the networking division of the Ohio Supercomputer Center (OSC).  The backbone 

infrastructure and equipment were purchased with state and federal funds while the OSC 

acquired unused, or “dark fiber,” from several telecommunications companies. 

 State officials believe the TFN will generate many new opportunities for 

conducting research in areas such as fuel-cell technology, cancer treatment, 

bioinformatics, DNA mapping, and a host of other applications. TFN is expected to 

encourage research collaboration across institutions with attendant cost savings.  The 

Governor and the Board of Regents also claim the network will help attract new private 

capital to the state and stimulate the creation of new companies and jobs. 

 
b. Louisiana 

 In March of this year the Louisiana Board of Regents approved the first phase of a 

plan that will bring connectivity to the state’s research universities.  Five million dollars 

will be allocated to allow Louisiana to become part of the National Lambda Rail (NLR), 

a nationwide optical fiber infrastructure that will make it possible for scientists at 

universities and corporations across the country to work collaboratively on computer-

based research projects.6   

 The Board of Regents believes the research capacity made available by NLR and 

optical network connectivity will allow Louisiana universities to access more than one 

billion of federal research dollars from sources such as the National Science Foundation, 

the U.S. Department of Education, and the U.S. Departments of Defense and Energy.  

                                                 
6 See discussion of National Lambda rail below. 
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AT&T has agreed to allow Louisiana and other southern states (including Texas) to 

acquire its dark fiber at little or no cost. 

 State officials are convinced grid computing can help diversify Louisiana’s 

economy by more effectively leveraging the intellectual capital embedded in post-

secondary education.  According to Joseph Savoie, Louisiana Commissioner of Higher 

Education, “It’s where technology and university research are going.  The implications of 

this investment for our ability to participate in cutting-edge research that can significantly 

impact economic development are far reaching.” 

 
c. Indiana 

 In the fall of 2003, Purdue and Indiana universities received a $3 million grant 

from the National Science Foundation (NSF) to join the TeraGrid computing project.  

The TeraGrid is a prototype of the NSF’s plan for a national research 

“cyberinfrastructure” that will link university computers, data storage systems, and 

instruments by advanced networking utilizing high-speed fiber optic cable.7 

 Indiana’s success in joining the TeraGrid was due in large part to a decision 

several years ago to develop a high-speed intra-state network.  Discussion for the optical 

fiber network began in 1998, and in 1999 the state legislature appropriated $5.3 million to 

Indiana University and Purdue to begin construction.  Working with Verizon, Juniper 

Networks, and Cisco Systems, the universities completed the installation in November 

2001 and began transmitting data in December 2001.  Indiana became the first state in the 

nation to have a fully operational fiber optic network that allowed for grid computing. 

                                                 
7 See discussion below for a further description of the TeraGrid. 
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 State and university officials view grid computing as an economic development 

asset.  The network will provide a huge amount of raw computing power as well as 

mounds of research data in areas ranging from global weather statistics to retail sales and 

satellite data to chemical catalysts.  Research capabilities will be enhanced in areas such 

as biomedical engineering, nanotechnology, genomics, and information technology.   

 
d. Virginia 

 Old Dominion University in Norfolk and its Virginia Modeling Analysis and 

Simulation Center announced in March of 2004 they would establish an optical fiber 

interconnect with the Joint Forces Command in Suffolk, effectively creating a virtual 

supercomputer.  This “mini-grid” will also serve as Hampton Roads’ gateway to the 

National LambdaRail. 

 Local officials believe the local grid alone will be attractive to defense 

contractors, telecoms, and other high-tech companies even before it’s tied into the 

national grid, helping to bring new investment and jobs to the Hampton Road area. 

 
e. North Carolina 

 Last October, the state of North Carolina launched a grid computing initiative that 

builds on its already established high-speed Internet backbone.  The sixteen campuses of 

the University of North Carolina are already interconnected by fiber, and the North 

Carolina Research and Education Network (NCREN), which was formed 20 years ago, 

will maintain and operate the grid.  NCREN plans to connect more than 180 public and 

private institutions to the grid in the near future, giving North Carolina the nation’s 

second operational grid computing network, after Indiana.  The operators anticipate using 
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the grid for commercial applications as well as basic research, with the goal of fostering 

economic development throughout the state. 

 A recent study commissioned by the North Carolina Rural Internet Access 

Authority estimates the grid computing effort will give a $10 billion boost to the state’s 

economy, create 24,000 new jobs, and increase personal income by $7.2 billion.8 

 
2. Evolving national grids 

 All of the states developing fiber optic interconnects for grid computing hope to 

eventually plug in to one of two emerging national grids—National LambdaRail and 

TeraGrid. 

 
a. National LambdaRail(NLR)9 

 NLR is being developed by a consortium of academic institutions in cooperation 

with Cisco Systems.  It is not a single network but a set of facilities, capabilities and 

services supporting a set of experimental and production networks for the research 

community.  These many different networks will exist side-by-side in the same fiber 

optic cable but will be physically and operationally independent of each other as each 

network will be supported by its own light wave, or “lambda.”  NLR is being constructed 

by leasing “dark” fiber optic cable and equipping it with optronics capable of transmitting 

40 lambdas simultaneously.   

 The principal objectives of NLR are: 

• To bridge the gap between leading-edge optical network research and 
state-of-the-art applications research; 

 

                                                 
8 Robert Cohen, Grid Computing: Projected Impact on North Carolina’s Economy, September 2003. 
9 See Map 2 in appendix A. 
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• To push beyond the technical and performance limitations of today’s 
Internet backbones; and 

 
• To provide the growing set of major computationally-intensive science 

projects the requisite dedicated bandwidth. 
 

 A primary goal of NLR is to facilitate technology transfer into commercial 

development and creation of new markets, thereby stimulating economic development 

and contributing to national state and national competitiveness.  Current members and 

associates include Duke University, Georgia Tech, the Pittsburgh Supercomputing 

Center, university consortia in California, Florida, Louisiana, Virginia, and the Pacific 

Northwest, plus the Big 10 universities and the Internet2 consortium.  Cornell University 

and the Texas LEARN consortium are expected to join in the near future. 

 
b. TeraGrid10 

 TeraGrid is a multi-year effort to build the world’s largest and most 

comprehensive distributed infrastructure for open scientific research.  The project was 

launched in August 2001 by the National Science Foundation with $53 million in funding 

to four sites: the National Center for Supercomputing Applications at the University of 

Illinois, the San Diego Supercomputer Center of the University of California, the 

Argonne National Laboratory in Illinois, and the Center for Advanced Computing 

Research at the California Institute of Technology.  Subsequent awards have added the 

Oak Ridge National Laboratory, the Pittsburgh Computing Center at Carnegie Mellon 

University, Purdue University, Indiana University, and the Texas Advanced Computing 

Center (TACC) at the University of Texas at Austin.  Primary corporate partners are 

IBM, Intel, Qwest, Myricom, Sun Microsystems, Hewlett-Packard, and Oracle.  

                                                 
10 See Map 3 in appendix A. 
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 By the end of 2004, TeraGrid will include 20 teraflops of computing power 

connected through a network that operates at 40 gigabits per second.11  Already, the grid 

is being utilized for a wide range of computationally intensive research including soft 

condensed matter simulation, astronomical imaging, bioinformatics, real time brain 

mapping, and regional climate modeling. 

 

C. Initial steps to develop a Texas grid network 

 As mentioned above, the University of Texas Advanced Computing Center 

(TACC) in Austin will become a part of the NSF TeraGrid facility in October of this 

year.  A condition of the $3.2 million NSF grant requires UT to collaborate with four 

other Texas universities with grid expertise, namely Texas A&M, Texas Tech, University 

of Houston, and Rice, on grid computing research via TeraGrid.  These five institutions 

will be the initial partners in the Texas Internet Grid for Research and Education 

(TIGRE).   

 Many other Texas institutions have expressed a desire to participate in a Texas 

Optical Fiber Network (TOFN) that will, among other benefits, enable them to connect to 

the TeraGrid and/or National LambdaRail.12  To that end, 30 Texas universities, colleges, 

and consortia have come together to create the non-profit Lonestar Education and 

Research Network (LEARN), and these institutions have collectively pledged $600,000 

per year to staff the organization.  All six public university systems are represented in 

LEARN as well as private universities, medical centers, and the Texas Association of 

                                                 
11 A teraflop is a measure of a computer’s speed and can be expressed as a trillion floating-point operations 
per second.  A floating point is a method of encoding real numbers within the limits of finite precision 
available on computers.   
12 See Map 1 in appendix A. 
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Community Colleges.13  LEARN hopes to develop a multi-gigabit per second network 

that will eventually reach every college and university in the state. 

 Because unlit fiber currently can be leased on the cheap, the cost of operating the 

TOFN and its 900-mile backbone is estimated at only $16 million over five years.  The 

estimated five-year operating cost for TIGRE is $2.5 million, for a total cost of about 

$18.5 million.  A request has been made to the Texas Enterprise Fund to commit $10 

million to the project over two years, with higher educational institutions putting up the 

balance of $8.5 million. 

 Grid computing got off to a strong start in Texas this March when IBM 

announced a two-year, $1.2 million partnership with UT-Austin to develop the largest 

university grid computing effort in the nation.  IBM will also provide two fulltime 

staffers to the project.14  

 

D. Why the Texas Enterprise fund should help underwrite the startup costs for 

TOFN, TIGRE and LEARN 

 In 2003, the Texas Legislature created the $295 million Texas Enterprise Fund to 

be used, at the Governor’s discretion, to help bring new capital investment and jobs to the 

state.  The fund may be used for economic development, infrastructure development, 

community development, job training programs, and business incentives. 

 TEF monies have helped lever several large projects over the past year.  A $50 

million grant to the University of Texas at Dallas was crucial to Texas Instruments’ 

decision to build a $3 billion chip factory in Dallas.  Another $40 million grant from the 

                                                 
13 See appendix B. 
14 Austin American Statesman, March 17, 2004. 



 

 13

TEF will help develop a center to investigate new semiconductor technologies, a move 

that convinced the high-tech research consortium Sematech to stay in Austin.  The center 

is expected to produce more than 4,000 high-skilled jobs over the next decade.  And 

Vought Aerospace in Fort Worth has promised to create 3,000 jobs in return for its $35 

million grant from the TEF. 

 TOFN and TIGRE have requested a much more modest sum from the TEF for a 

project that promises potential economic impacts at least as great, and perhaps larger, 

than the deals with Texas Instrument-UTD, Sematech and Vought.  Of course, investing 

in the state’s technology infrastructure has a longer payoff horizon.  But some sense of 

the potential economic impacts can be gleaned from recent studies conducted for the 

states of North Carolina and California. 

 
1. Estimates of economic impacts of grid computing for the state of North Carolina 

 In September 2003, the Rural Internet Access Authority of North Carolina 

released a report entitled Grid Computing: Projected Impact on North Carolina’s 

Economy.15  Using econometric modeling, the authors projected the following economic 

benefits to the state through the year 2010: 

• An additional $10.1 billion of output 

• An additional 1.5 percent increase in aggregate labor productivity 

• $7.2 billion of additional personal income 

• A net job increase of 24,000 

• $1.2 billion of new expenditures for communications services, with 80 to 
90 percent devoted to the purchase of broadband access 

 

                                                 
15 Cohen, op.cit. 
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 In addition, the authors identified specific industries in North Carolina that would 

benefit the most from development of a grid computing network.  Office equipment, 

computers, communications equipment and services, and professional services are 

predicted to show the strongest employment gains.  The model also indicates that higher 

disposable income and spending will spill over and help some of the state’s traditional 

industries, such as furniture and metalworking machinery.  

 
2. The potential impact of grid computing and web services on the California 

economy 

 In March 2003, the Economic Strategy Institute (ESI) released a report on the 

potential impact of grid computing in California.16  The study found that the state’s firms 

in early adopter industries using grid computing and web services will add to industrial 

output, increase labor productivity, raise personal and disposable income, and generate 

more jobs.  Industries that are selling or supporting these technologies, such as computers 

and communications equipment, will also contribute to the expansions.  However, a key 

assumption behind these predictions is that the state’s broadband infrastructure grows in 

tandem with demand. 

 Specifically, the authors estimate that grid computing and web services will 

contribute an additional $71 billion to California’s industrial output by 2010 while 

disposable income will rise $61 billion.  Direct net employment gains are estimated at 

37,000, mainly in professional and technical high-wage occupations.  The authors argue 

that anticipated productivity gains from grid computing will make many of the state’s 

industries more competitive, particularly in international markets. 
                                                 
16 Economic Strategy Institute, California’s Technology Future: the Likely Impact of Grid Computing and 
Web Services on the State’s Economy from 2002 to 2010, March 31, 2003.  
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 Another study, prepared for the Corporation for Education Network Initiatives in 

California (CENIC), similarly concluded that a broadband initiative in California would 

give a huge boost to the state’s economy.  The researchers estimate that raising the 

broadband penetration rate to a 50 percent over the next 10 years would increase 

California’s gross state product (GSP) by $376 billion and potentially create two million 

new jobs.17 

 
3. Texas industries that could benefit from access to grid computing 

 Without question, developing a Texas Optical Fiber Network connecting the 

state’s institutions of higher learning would be a boon to the academic research 

community since, in a manner of speaking, every university-based researcher would have 

access to a “virtual supercomputer.”  According to Dr. Craig Fields, former chairman of 

MCC and a director of DARPA, “High performance computing is the most valuable 

scientific instrument any university can have.”  At the same time, the indirect or 

“spillover” impacts from developing a grid and the related fiber backbone will improve 

Texas’ domestic and global competitiveness and enhance our ability to create, expand, 

and attract industry. 

 Because the Texas economy is quite comparable to California’s, our aerospace 

and information technology companies should enjoy gains similar to those identified in 

the ESI study.  In addition, several other Texas industries should benefit from grid 

computing.  Dr. J. Tinsley Oden, Associate Vice President for Research at UT’s Institute 

for Computational Engineering and Sciences, identified some of these in a recent paper 

entitled “The Impact of the Grid on Texas Commerce.” 

                                                 
17 Gartner Consulting, One Gigabit or Bust Initiative: a Broadband Visions for California, May 2003. 
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a. The electronic oil field—oil and gas production 

 The ability to estimate and control production of oil and gas fields can be a 

capability of enormous value to the Texas energy industry.  Grid technology and 

computing can make interactive control of oil and gas production possible for the first 

time in history.  An interactive system, connecting data gathering devices with remote 

high-speed computers, will allow real-time management of production that has heretofore 

been impossible. 

 
b. Medical and biomedical applications 

 Dr. Oden uses the following example to illustrate how the grid can be used in a 

medical procedure.  A patient in Dallas is undergoing emergency bypass surgery.  His 

medical data, including the results of an MRI, are located in Houston while the real-time 

simulation of blood flow, heart rate, and temperature, as well as the effects of alternative 

surgical procedures, is being done in Austin.  The rapid transmission of large data sets 

among these three grid nodes makes possible the dynamic selection and control of 

surgical procedures using cutting edge technologies only now beginning to appear in the 

biomedical research community. 

 
c. Education and disaster control 

 The grid will permit computer simulations of complex phenomena affecting 

health and security.  Examples range from very practical applications such as 

manufacture of a nano device, coastal flooding on the Gulf of Mexico, an epidemic of 

West Nile virus, or the dispersion of biological or biochemical agents due to an 

environmental disaster or terrorist attack to consideration of fascinating questions about 
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evolution of a supernova or creation of the universe.  For all these simulations, huge 

volumes of data are collected at remote sites and transmitted via the grid to update and 

verify predictions.   

 
4. Quantifying the short- and long-term economic benefits to Texas from grid 

computing 

 Three categories of economic benefits will likely attend the development of the 

proposed grid in Texas. The first are those associated with direct development and 

operations spending to connect the proposed grid.  Over a five-year period, leasing the 

fiber backbone, purchasing routers and optical equipment, and providing personnel and 

administrative services to support the grid’s operations will cost $15.1 million. These 

expenditures will boost state economic activity by $24.4 million and support 155 person-

years of employment paying $6.4 million in salaries and wages. 

 As noted earlier, having access to the computing grid should enhance Texas’ 

ability to retain and/or attract new federal research and development grants.  In FY2003, 

Texas’ public universities received more than $581 million in R&D funding from federal 

sources.  If access to a grid computing network enables these universities to increase their 

federal R&D funding by only 10 percent, the state will gain almost $92 million in new 

economic activity, see personal incomes rise by $32 million, and create over 900 new 

jobs.18 

 The largest potential impacts from utilization of grid computing will be realized 

through efficiency gains by Texas businesses as firms collaborate with universities and 

                                                 
18  An alternative view would be that failing to the develop this grid computing network will result in Texas 
universities losing at least 10 percent of their current federal research funding; thus the deployment of the 
grid computing infrastructure will result in an avoidance of a substantial loss of economic activity. 
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eventually develop their own connections.  The economic gains associated with increased 

business productivity as a result of using grid computing and grid-supported web-based 

services are detailed in the North Carolina and California studies described earlier in this 

report.  Taking an approach similar to the North Carolina study, we examined the 

economic impacts that would attend specific productivity gains in three key industries in 

Texas.  These industries include automobile assembly plants, aerospace firms building 

aircraft and missile systems, and financial services encompassing banking, credit 

services, and securities brokerages.  According to surveys described in the North Carolina 

study, industry executives in automobile and aerospace manufacturing firms believe grid 

computing will allow them to lower research and development costs.   

 To measure the impact on Texas based businesses, we applied the anticipated cost 

reductions specified in the North Carolina study for R&D to the production functions for 

automobile and aerospace manufacturing industries as described in the IMPLAN model 

developed by the Minnesota IMPLAN Group.19  The model shows how these changes 

can affect employment and earnings.  Similarly, we examined the impacts of web-based 

services supported by very-high-speed networks on the costs of doing business in 

specified financial services industries, though in this case savings are related primarily to 

lower marketing costs.   

 The savings in these three industry clusters will total an estimated $4.5 billion per 

year.  Though some decreases in income and employment will result from productivity 

gains, the $4.5 billion in savings represents new capital for Texas companies in these 

                                                 
19 IMPLAN is an input-output model based on commodity flows, including services, among industries.  
Using data from the U.S. Bureau of the Census, the Bureau of Labor Statistics, and the Bureau of 
Economic Analysis, the model predicts how changes in output in any given industry affects other industries 
and households within a designated economic region. 
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clusters that can be used for business expansion.  According to the IMPLAN model, 

adoption of grid computing by Texas’ automobile, aerospace, and financial services 

companies alone will generate a net gain of more than 21,000 jobs in the state paying 

$486 million in annual wages and salaries.20  Many other industries can be expected to 

plug into the Texas grid with concomitant increases in productivity that will boost the 

state’s economy.  

 

E. The cost of NOT developing a grid in Texas 

 Where would the Texas economy be today without its extensive rail and highway 

systems?  Just as these were the hallmarks of the state’s infrastructure investments in the 

19th and 20th centuries, optical fiber networks, or information highways, will be one of 

the hallmarks of the 21st century—assuming we make the commitment to develop TOFN 

and eventually link up with the emerging national computer grids. 

 Though we can reasonably estimate and quantify the short- and long-term 

economic impacts, what’s hard to quantify is what happens to Texas if we don’t make the 

requisite investments in TOFN and grid computing, or if we significantly lag the other 

major states.  As we have seen, many of our competing states have a leg up on us, having 

already committed public and private resources to developing a grid.  Even Louisiana is 

ahead of Texas. 

 In 2002, Texas’ universities—public and private combined—received $1.26 

billion in federal research funds, which put us fifth among the states.  Since we’re 

number two in population, an argument could be made that Texas isn’t receiving its “fair 

                                                 
20   Total gains in economic activity of $4.5 billion for reinvestment will support an estimated 87,804 jobs.  
These gains are partially offset by 66,686 job losses associated with productivity gains and cost savings in 
the studied industries.  
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share.”  But, of course, most federal research grants are awarded on a competitive basis.  

Developing the TOFN and grid computing can help Texas, and its universities, increase 

the capture rate for federal research dollars.  If we don’t, however, the state is likely to 

witness a diminished yield of federal research dollars. 

 More seriously, failure to develop a network and grid will put Texas businesses at 

a competitive disadvantage and diminish our ability to grow and attract new industry.  

Computational and data transmission needs are growing in all industries, whether “new 

economy” or “old economy.”  States that have the requisite infrastructure in place are 

likely to garner the lion’s share of new business activity, with attendant job creation, in 

the decades ahead. 

 Many rural firms act as suppliers to large retailers and manufacturers—e.g., Wal-

Mart—that are moving to implement grid computing and web services.  As these large 

firms adopt more sophisticated computer-based supply chains, they will demand that all 

of their suppliers and distributors upgrade their Internet access speed and data 

transmission capabilities.  We should provide the state’s rural areas and small 

metropolitan communities the opportunity to supply products and services to these large 

firms through access to grid networking.  

 But the most serious cost of not developing a grid in Texas is that it will put our 

colleges and universities at a disadvantage by diminishing the prospects of retaining and 

recruiting superior faculty and students.  Texas is already losing top talent to California, 

New York, Massachusetts and other states, and we cannot afford to fall further behind.  

Developing the grid and its associated infrastructure will enable us to catch up and 

eventually surpass these states in attracting the best intellectual talent in the world.    
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APPENDIX B 

 
 
Members of LEARN: Lonestar Education And Research Network 
 
Institution Location Board Rep Title Tech Rep Title 

Baylor U  Waco Reagan 
Ramsower 

Assoc VP, CIO, & 
Dir, Libraries Bob Hartland Dir. IT 

Servers/Networks 
Baylor College of 
Medicine  Houston Jenifer 

Jarriel VP for IT Al Reineking Ex Dir, IT Ops & 
Tech  

Lamar U Lamar Cliff 
Woodruff Assoc VP, IT Kim Allen Dir, Data, Voice, 

Video Networking 
Northeast Texas 
Consortium 
(NETnet)  

Tyler Kevin Roper Director  Kevin Roper 
(interim)  Director  

Prairie View 
A&M U Prairie View Shah 

Ardalan CIO & Assoc VP Rodney Moore Network Manager 

Rice U Houston Charles 
Henry VP & CIO William 

Deigaard 

Dir, Educational 
Technology & 
Networking 
Infrastructure 

Sam Houston 
State U Huntsville Jim Stevens Assoc VP for Info 

Resources Mark Adams Assoc Dir, 
Computer Svcs 

Southern 
Methodist U Dallas George 

Chrisman 
Assoc VP for IT 
Services Jesse Miller 

Dir of 
Telecommunica-
tions 

Stephen F. Austin 
State U Nagadoches Bill Wagner Dir, Information 

Tech Services John Garner Systems Network 
Admin 

Texas A&M U  College 
Station 

Pierce 
Cantrell Assoc Provost for IT Willis Marti Assoc Dir for 

Networking 

Texas A&M U 
System 

College 
Station Rod Zent 

Chair, TAMU 
System 
Telecommunications 
Council 

Wayne Pecena 

Asst Dir of Educ 
Broadcast Svcs & 
Dir of Engr for 
TTVN 

Texas A&M U 
System Health 
Science Center 

College 
Station Jeff Lett CIO Larry Flournoy Interim CIO 

Texas Assn of 
Community 
Colleges 

Austin Mickey 
Slimp 

Dean Learning 
Resources, Tyler JC Bill Carter Assoc VP for IT, 

Austin CC 

Texas Christian U Fort Worth Dave 
Edmondson 

Asst Provost for Info 
Services Bill Senter Tech Svcs Manager

Texas State U 
System Austin Van Wyatt VP for IT, TSU San 

Marcos R.R. Rodrigues Dir Computing 
Resources 

Texas Tech U Lubbock Sam Segran Chief Information 
Officer J. Stalcup Dir Tele-

communications 
Texas Tech U 
System Lubbock Mike 

Phillips 
Chief Information 
Officer J. Stalcup Dir Tele-

communications 
U of Houston 
System Houston Chuck 

Shomper V Chancellor for IT Dennis Fouty Assoc VC 
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Institution Location Board Rep Title Tech Rep Title 

U of North Texas 
System Denton Maurice 

Leatherbury 

Exec Dir, IT & 
Academic 
Computing 

CR Chevli Chief 
Engineer/CITC 

UT Arlington Arlington Suzanne 
Montague Asst VP of IT David Caldwell Director, CNS 

UT Austin Austin Dan 
Updegrove VP for IT  William Green Manager, UTnet  

UT Dallas Dallas Bill 
Hargrove  

Exec Dir, Info 
Resources Jim Gary Director, CaTS 

UT El Paso El Paso Paul 
Maxwell VP for Research Jose Huerta Mgr, Network 

Systems 

UTHSC, Houston Houston Bill Weems AVP for Academic 
Computing 

Nelson 
Horridge 

Dir, Network 
Services 

UT HSC, San 
Antonio San Antonio Jerry York VP & CIO Bob Ports Dir of Telecom & 

Networking 
UT MD Anderson 
Cancer Ctr Houston Don Lyons Acting CIO Jim Thompson Dir, Comm & 

Computer Svs 

UT Med Branch Galveston Richard 
Moore 

VP for Bus Affairs & 
Admin Aaron Wishon Mgr, Info Services 

UT San Antonio San Antonio Jeff Noyes CIO & Associate VP 
for IT 

Charlotte 
Colbert 

Dir, Tech Supp 
Services 

UT Southwestern 
Med Ctr Dallas Kirk 

Kirksey 
VP for Info 
Resources Darnell Walker Dir, Telecom & Net 

Svcs 
U of Texas 
System Austin Clair 

Goldsmith 
Assoc V Chancellor 
& CIO 

Wayne 
Wedemeyer 

Dir, Office of 
Telecom Svcs 

Source:  https://webspace.utexas.edu/dau2/texas-members1.html 
 
 
 


