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INTRODUCTION & 
EXECUTIVE 

SUMMARY

This report highlights strengths and 
challenges for accelerating technology-
based growth and entrepreneurship in 
The Concho Valley. Conducted from 
late summer 2001 through February 
2002, the assessment was sponsored by 
the City of San Angelo Development 
Corporation (COSADC).   
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COSADC 
A broad-based task force representing the City of San Angelo 
Development Corporation (COSADC) and other community 
entities, was created to help design, guide, and oversee the 
assessment.  Individuals serving on the task force were:  
 
Matt Lewis  COSADC / ONCOR-- Chair  
Pamela Brown  ASU – SBDC  
Brian Braden  ASU – IT  
Bobby Bruner  Northrop Grumman 
Paul Cormier  City of San Angelo – IT 
Bill Cullins  WTTC  
Michael Dalby  Chamber of Commerce 
Johnny Fender  Former Mayor (ASU)  
Doug Fox   ASU – IT  
Johnny Griffin  Workforce Development Board 
John Jasper  Howard College  
Pat Malloy  Chamber of Commerce  
Harvey Williams COSADC / Private Investor  
 
The task force selected the IC2 Institute, University of Texas at 
Austin, as its primary technology partner to conduct the 
assessment. Working with IC2 were an individual from the Texas 
State Technical College (TSTC) and two consultants.    
 

 

IC² = INNOVATION, CREATIVITY, CAPITAL 
IC² Institute was founded in 1977 by Dr. George Kozmetsky, to 
foster wealth creation, sustainable development, and shared 
prosperity.  IC² partners with business, academic and government 
sectors worldwide.  Institute researchers work with regional 
influencers and champions to provide technical assistance, conduct 
benchmarking studies, evaluate science and technology policy, create 
regionally-based strategic plans, initiate short- and long-term action 
initiatives, and provide education, training, and workshops for 
accelerated technology-based growth.   

In 1989, IC² founded the Austin Technology Incubator (ATI), one of 
the nation’s most successful incubators; and in 2002, IC² Institute 
launched the Austin Clean Energy Incubator (CEI).    Another IC² 
program, ELT          (E-Learning & Training Labs), is a collaboratory 
("laboratory without walls") that brings together transdisciplinary 
teams to synthesize 21st century learning issues with 21st century 
solutions, to provide workforce training.   

In addition to regional research, international training, and business 
incubation, IC² Institute offers a one-year executive degree program, 
conferred by The University of Texas at Austin:  Masters of Science 
in Science & Technology Commercialization.  The MSSTC program 
has an online option, and was UT’s first accredited online degree 
program.  For more information on IC² Institute, its current 
programs, and upcoming events, please contact:  

IC² Institute 
2815 San Gabriel 
Austin, TX  78705 

512/475-8900 
www.ic2.org

PROJECT 
PARTNERS
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Project Objectives, Data Collection & Analysis 

 
he primary project objective was to develop a “roadmap” 
and set of specific actions, which will serve as an outline 
for future actions by public and private institutions in the 

region to accelerate technology-based enterprises. Within this 
project objective, the project placed a significant emphasis on 
determining the need for, and feasibility of, an incubator in the 
Concho Valley. Secondary consideration was placed on the other 
elements listed below.  
 
Entrepreneurship 
Identify assets and challenges related to support structures for 
entrepreneurs and potential recruits to the region by:  
 
• Assessing sources of available capital for technology development 
• Developing case profiles that highlight entrepreneurial success 

stories and challenges  
• Performing on-site interviews with select private and public sector 

executives about the region’s business climate and their needs for 
expansion 

• Documenting the base of university and private research and 
development assets 

• Identifying existing technology programs for enhancement and 
expansion at Angelo State University (ASU) and Howard College 

 
Workforce  
Identify Education and Training Needs for Technology Employers 
 
• Benchmarking the region’s workforce and scientific talent  
• Identifying skill sets needed by local technology employers, now 

and in several years 
• Determining other training needs, if any, in the Concho Valley 

Benchmarking of Regional Assets 
• Comparing the Concho Valley with a select number of regions 

inside and outside of Texas with data from secondary sources 

Technology Infrastructure   
• Conducting a detailed assessment and review of the region’s 

technology infrastructure to identify gaps and to set near-term and 
long-term objectives for upgrading infrastructure  

Recruitment and Branding 
• Developing technology business recruiting and networking 

approaches 
• Conducting a focus group  
• Preparing recommendations for positioning, marketing, and 

branding the Concho Valley 

Grant Assistance 
• Assisting with technology-oriented applications to state and 

federal agencies.   
 
While all of these elements were important, the main 
emphasis was on the incubator.  The key questions guiding the 
incubator analysis were: 
 
• Is an incubator feasible, desirable, or necessary in San 

Angelo?  
• Would an incubator produce economic benefits for the 

region, even if it may not be absolutely essential?   
• And if an incubator is both feasible and desirable, how 

should it be designed? 
 
To answer these key questions and to complete the other key 
elements, staff of the IC2 Institute and the other team members 

T 
INTRODUCTION 
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collected data through numerous interviews in San Angelo over 
an eight-month period. Interviews were conducted with key 
economic development professionals, executives of existing 
companies in the region, entrepreneurs of potential incubator 
companies, CEOs of companies which are beyond the stage at 
which an incubator would help them, potential financial 
investors, university and college officials, and others 
knowledgeable about the economic climate of San Angelo.  
 

Report Overview 
The report is organized as follows: 
• Introduction & Executive Summary:  what you are reading now 
• Chapter 1:  Incubator Assessment   
• Chapter 2:  Entrepreneurship 
• Chapter 3:  Workforce 
• Chapter 4:  Benchmarking 
• Chapter 5:  Information Technology Infrastructure Assessment 
• Chapter 6:  Branding, Recruiting, and Marketing San Angelo 

Each chapter is described below along with a summary of major 
findings and recommendations.  
 

Chapter 1.   Incubator Assessment   
 
This part of the project was concentrated on determining: 

Is an incubator necessary in San Angelo? 
Probably not. New businesses have been developing in the 
region and there are some recent examples of companies 
(provided in a later section of this report), which have emerged 
quite successfully without benefit from a local incubator.  
 
Would an incubator produce economic benefits for the region, 
even if it may not be absolutely essential? 
Our data indicate virtual unanimity on this—Yes.  
 
If an incubator might be economically beneficial, is it feasible 
in the region?  
Because incubators have been established for many reasons, and 
because the survival rate of incubators appears to be declining 
nationally, it was vital that IC2 staff look beyond the desirability 
of an incubator, to determine if the current and future economic 
conditions of the region could launch and sustain an active 
incubator. The key question was, “Are there a sufficient number 
of reasonably qualified entrepreneurs to justify development of 
an incubator?” The key sources of entrepreneurs in our 
estimation are: 
 
• Spin-outs from existing major employers and from existing small 

companies in the region 
• Graduates of ASU and Howard College 
• Retirees 
• Goodfellow Air Force Base personnel (and spouses) 
• Recruits to San Angelo 
• Returning professionals 

 
Based on the interviews, we determined that a sufficient number 
of entrepreneurs would exist to populate an incubator.  
 
A significant portion of Chapter 1 was devoted to key design 
issues for the incubator.   Overall, a phased-approach is being 
recommended, and achieving adequate progress will be required 

• Is an incubator necessary in San Angelo? 
 
• Would an incubator produce economic benefits for the 

region, even if it may not be absolutely essential? 
 
• If an incubator might be economically beneficial, is it 

feasible in the region?  
 
• If an incubator may be both beneficial and feasible, how 

should it be designed? 
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before later phases are implemented.  Reasonable performance 
targets would include: 
 
• By 3 months, a working Board of Directors established that 

will determine incubator plan  
 

• By 6 months, incubator president hired 
 

• By 9 months, incubator facility determined 
 

• By 10 months, incubator facility ready for first incubatee 
 

• By 18 months, 5-7 companies brought into the incubator 
 
Developing a successful incubator can be achieved without any 
assistance from outside the region. Should the region wish to 
accelerate development of the incubator, a number of possible 
alternatives exist. These include:  

 
• Set up the San Angelo incubator as a separate 501(c) 3 but 

contract with a partner such as the Austin Technology 
Incubator (ATI) to manage the incubator and provide 
staffing;   

 
• Contract with a partner such as the Austin Technology 

Incubator (ATI) to provide consulting services on an 
intermittent basis during the first year or two of operation;  

 
• Set up the San Angelo incubator as a separate 501(c) 3 and 

work less formally with the ATI in a virtual partnership and 
collaboration which might entail sharing business plans 
based on identified interests and expertise and working with 
ATI to set up an angel network. 

 
The incubator is feasible in its own right. An incubator will also 
benefit the San Angelo region indirectly in many ways as 

outlined in a set of collateral goals. While each of the collateral 
goals would produce indirect benefits, the overall incubator 
recommendation is based on our belief that it is feasible, without 
consideration of the collateral goals. The collateral goals and 
indirect benefits are icing on the cake, so to speak. 
 
Chapter 1 contains many specific recommendations and action 
steps for moving forward with the San Angelo-based incubator. 
The following five recommendations contain all the others. 
 
Recommendation 1—San Angelo Economic Development 
Corporation authorize funding for a regional business incubator. 
 
Recommendation 2—Develop an incubator Board of Directors 
of 6 or 9 members within 3 months. 
 
Recommendation 3—Hire a full time incubator director. 
 
Recommendation 4—Identify and furnish an incubator facility 
but consider also providing incubation services for affiliate 
members. 
 
Recommendation 5—Establish the incubator as a center of 
community entrepreneurial training and activity. 
 
Creating an incubator will be relatively easy. Sustaining the 
incubator will require careful planning, adequate resources, 
continuing commitment, and competent execution over time. 
This cannot be viewed as a quick fix, and short-term successes 
may be few.  Elected officials, economic development officials, 
and community leaders should anticipate that the incubator 
might require 5 years to achieve its full capacity and become 
reasonably self-sustaining.  
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Chapter 2.  Entrepreneurship 
Entrepreneurship activities within the Concho Valley will be an 
important element in future economic development. Chapter 2 
addresses a range of topics affecting the entrepreneurial 
environment for technology-based entrepreneurs, current and 
future:  

• Financing and Capital 
• Additional elements for a positive entrepreneurship support 

structure 
• Cases on four local companies 
• Research and Development in San Angelo 

o Angelo State University Select Programs and Grants 
o Howard College Select Programs and Grants 
o Patents 

• Research and Development 
• Possible Program Enhancements at ASU and Howard 

College 
 
With regards to financing and capital, the IC² Institute team has 
concluded that: 

 
• Debt financing is widely available currently in San Angelo 

to credit-worthy companies.  
• Equity funding is available for a small number of new 

companies.  
• While there are a significant number of individuals of 

substantial wealth, many are risk averse because of the FDIC 
debacles of the 1980s and the recent dot.com implosion. 
Others are naturally reluctant to invest in industries in which 
they have limited knowledge.  

• To meet the needs of new companies and the needs of local 
private investors, an angel network should be created in 
San Angelo. It is needed in its own right and will be a 
natural complement to an incubator.  

 

Other elements of an entrepreneurial support structure that 
should be created include: 
 

Know-How Network:  The Austin Technology Incubator has 
developed a robust network of professionals in 13 different 
categories (legal, accounting, payroll, human resources, 
insurance, advertising and marketing, etc.)  who have agreed 
to provide discounted services to companies within the 
incubator. While the scale of the network will be different 
for San Angelo than Austin, there is no reason why a similar 
network cannot be set up.  
 
Technical Networks:  The incubator facility and staff may be 
able to serve as a site for enhancing technical networking 
among professionals in San Angelo. Besides IT 
professionals, there are other professional and technical 
networking groups that could be created or revived with the 
incubator providing space for meetings while also informing 
individuals about the incubator.  
 
Student Appreciation in San Angelo:  Keeping ASU graduates 
in San Angelo after they graduate would lead to a growing 
number of emerging companies in San Angelo. Yet, a 
number of interviewees felt ASU students go unrecognized 
and unappreciated, in contrast to the recognition accorded 
Goodfellow. Community leaders should convene a session to 
discuss actions and procedures for improving the situation 
and what can be done to enhance the likelihood that ASU 
graduates will remain.  

 
Support for Current Students and Current Employers:  To meet 
employers’ needs for computer science and information 
technology skills, and to compensate students who are able 
to perform such work, a fund should be created to provide 
partial scholarships to support internships with local 
employers. This could be one method of demonstrating 
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support for ASU students, while simultaneously encouraging 
a work relationship that may develop into a post-graduation 
employment situation.    
 
Recognition Awards:  To reinforce awareness of the incubator, 
to acknowledge that technology permeates most companies, 
and to honor those who have made strides recently, several 
regional technology recognition awards should be 
considered in the next 18 months:  
 
• Community Technology Advocate of the Year (Individual) 
• Technology Company of the Year 
• Spirit of Entrepreneurship Award of the Year (Individual or 

Company) 
 
In a subsequent section of Chapter Two, the challenges and 
history of four entrepreneurial companies, at different stages of 
development, are described.  
 
• Rock 300 Inc. 
• Trisat Hygrometrics Inc. 
• Wayne Scott Communications  
• Data Management Inc. 

 
Each case provides a different perspective on the region, the 
potential value of an incubator and entrepreneurship services, 
and the challenges, which need to be addressed in coming 
months and years.   

  
A third section of Chapter Two examines research and 
development (R&D) within a region, which can be a key driver 
of new products and new companies as well as high value jobs. 
Published and unpublished data from institutions and materials 
from other sources are reviewed to describe research and 
development assets in the San Angelo region. Highlights of 
Angelo State University’s research and development activities 

are described initially, with details provided on several areas, 
which appear to be core strengths or have potential for 
commercialization. Similar information is then provided for 
Howard College.  

 
Subsequent sections are devoted to patents within the San 
Angelo region, comments about research and development 
strategies, and areas that may be expanded at the educational 
institutions to facilitate technology-based economic development 
in the San Angelo region.  
 

Patents:  As a measure of the intellectual property within a 
region, the number of patents has been viewed as a gauge of 
the technological talent in the region and a rough predictor 
of start-up companies and new products. San Angelo has a 
sub-par ranking on patents in comparison to the other metro 
areas against which it was benchmarked.  

Research and Development (R&D):  Improve the research and 
development situation by (1) focusing on niche R&D areas 
that already exist and consider importing R&D being 
conducted elsewhere, which would complement current 
research to create small research clusters; (2) increase 
internal funding for research within ASU and Howard that 
could generate additional funding from external sponsors; 
and (3) review approaches which would assist local small 
companies in obtaining SBIR/STTR grant awards. 

 

Chapter 3:  Workforce 
Identification of Education and Training Needs for 
Technology Employers in San Angelo 
Job titles and skill sets have been identified through interviews 
with a number of major employers, regional Internet service 
providers, smaller technology companies, and other entities. The 
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data is presented in an aggregated format as it represents a 
compilation of information from all companies, and employers 
were promised anonymity regarding specific responses.  

Job titles needed currently and in the foreseeable future include:  

• Network Systems and Data Communication Analysts 

• Computer Support Specialist 

• Computer Security Specialists 

• Computer Programmer 

• Computer Operators 

• Computer Software Engineers / Applications 

• Computer Software Engineers / Systems Software 

• First line Supervisors / Managers Installers and Repairers 

• Computer and Information Systems Managers 

• Technical Directors / Managers 

• Telemarketers – Spanish  

• First line Supervisors / Customer Service 

 

Skill requirements for the specific titles are presented.  Also 
covered are sections of other chapters with strong workforce 
themes, most notably benchmarking the region’s information 
technology and engineering workforces with other metro areas, 
ASU computer science graduates, and the extensive technical 
offerings from Howard College. 

Overall, few distinct training-related needs were identified 
beyond those that appear to be due either to budgetary 
constraints or conditions operating nationwide. In fact, only one 
gaping training need emerged: a large number of positions were 
available at a telemarketing company for individuals with 
formal, “high Spanish” training.  

Between now and 2005, we suggest that Angelo State  
University and Howard College consider two additional training 
opportunities (MSSTC, EnterTech) to determine if they would 
meet a need in the region and could be fulfilled within current 
and projected budget constraints.   

  
• Masters of Science in Science & Technology 

Commercialization (MSSTC) – Working professionals 
(R&D, technology) who are seeking a highly specialized 
master’s level curriculum in science and technology 
commercialization.  

 
• EnterTech — The EnterTech Training Program at IC2 

Institute provides an innovative approach to teaching entry-
level job skills for technology employers. The program 
places learners in a virtual technology company, where they 
complete job tasks, engage in problem-solving scenarios, 
and interact with co-workers and supervisors.   

 
 

Chapter 4:  Benchmarking 

Comparing The Concho Valley to Other Regions  
In conducting a baseline assessment of regional assets, it is 
useful to compare a region with a select number of other regions 
as this can provide an objective view of where the region stands 
on certain key metrics such as entrepreneurial vitality, science 
and technology resources, the region’s workforce, and 
community and quality of life factors.   
 
Both point-in-time and over-time, longitudinal analyses are 
performed to pinpoint competitive strengths and trends.  After 
considering many different metro areas throughout the country, 
the following metro areas (and their metro area population) were 
selected as being comparable to San Angelo: 
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There was a desire for both Texas and non-Texas metro areas 
and similarity to San Angelo in population size, and, secondarily, 
comparability in being a smaller metro area surrounded by 
sparsely populated counties.  The metro areas were compared on 
the following dimensions:  

  
Demographics:  Population Change; Age Profile; Population Diversity 
 
Education and Workforce:  College Students Per Capita; Education 

Rankings; Information Technology Workers; Engineers 
 
Economy:  Gross Product; Unemployment; Industry Composition; 

Recent Economic Strength; Growth over Past Decade 
 
Regional Technology:  National Rankings; Change over time 
 
Quality of Life:  Cost of Living; The Arts; Recreation; Healthcare; 

Transportation Infrastructure 
 
Based on the numerous data comparisons, San Angelo measures 
up reasonably well overall compared to the other metro areas.  
While the San Angelo region does not have clear competitive 
advantages in many areas, the region is consistently solid across 
most of the categories. The primary weaknesses are in the 
number of IT (information technology) personnel, number of 

engineers, and two somewhat quirky dimensions of health care 
and transportation.  (Please see chart on following page.) 
 
Most of the comparative data are “snapshots” in time. One or 
more organizations within San Angelo should perform more 
benchmarking longitudinally on selected dimensions to 
determine if the region is trending higher relative to the other 
metro areas. Combining the “snapshot” comparisons with the 
more in-depth over time analyses will provide decision-makers 
in San Angelo with tools for assessing performances and 
progress toward achieving realistic improvements in the region’s 
competitive advantages.  
 

Chapter 5:  Information Technology  
Infrastructure Assessment  
The purpose of this assessment was to identify information 
technology (IT) infrastructure strengths and weaknesses 
throughout the City of San Angelo and suggest approaches to 
enhance strengths and address weaknesses. This research was 
based on qualitative data gathered through personal interviews 
with regional service providers and area business subscribers, 
supplemented by information about regional and national trends.  
Key features of the assessment included: 

• An inventory of existing information technology providers and 
services  

• GIS overview of San Angelo’s IT Infrastructure 
• Qualitative comparisons of the existing technology infrastructure 

to that in peer regions within Texas 
• Strategies for improving the existing technology infrastructure in 

San Angelo 
• Strategies for developing San Angelo’s online presence 
• A review of community networking principles and examples 
• Glossary of key terms and technologies 
 

 

METRO AREAS COMPARED TO 
SAN ANGELO 

 
Abilene                     126,555  
Alexandria, LA   126,337 
Grand Forks, ND    97,478 
Grand Junction, CO  116,255 
Jackson, TN   107,377 
St. Joseph, MO   102,490 
San Angelo             104,010  
Sherman-Denison   110,595  
Texarkana, TX/AR   129,749  
Wichita Falls    140,518 
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Education and Workforce Lo Med Hi 
College Students                          x 
General Education       x  
IT Workers (total)    x 
    Systems Analysts                                                                      x 
Engineers (total)                                               x 
    Electrical Engineers                                                                  x 
Unemployment                                                x 
    (ranking is high/good) 
 
Economic Vitality 
Economic Strength             x  
Economic Strength 1993-1999   x 
Growth, 1990-2000                                                                       x 

      
Technology Concentration 
% of National Output                                                                     x 
Location Quotient                                                                          x 
Relative Output                                              x 
      
Community and Quality of Life 
Cost of Living            x  
Arts     x
Recreation                         x 
Health Care           x 
Transporation          x 
 
* The terms Low, Medium, and High refer to relative rankings, not 
absolute amounts. For instance, San Angelo’s unemployment is low on 
an absolute basis, but rated highly compared to the other metro areas 
because it is superior.  

The key findings from this assessment were:  

• A diversity of broadband offerings exists within San Angelo. 
• San Angelo has limited connectivity to other regions but 

providers are willing to increase supply to meet demand. 
• Business demand is driving infrastructure improvements and 

new services. 
• The presence of high-tech business support services is 

increasing with local demand. 
• Regional training is vital to local technology-based businesses.  

According to several service providers, San Angelo is the only 
West Texas mid-sized region to offer DSL, cable modem, 
LDMS, Wireless DSL, dial-up, satellite, and standard copper and 
fiber based services. Based on interviews with tier one providers 
contacted during this study, the majority of tier one providers 
have scaled back new builds due to the “fiber glut” realized in 
many metropolitan markets and the current economic conditions.  
 
San Angelo’s metropolitan telecommunications infrastructure is 
comparable to other similar sized regions according to most 
service providers.  Several surrounding cities have tier one fiber 
strands through their region, but many of these cities do not have 
on-ramps and must also rely on long haul connections to POPs (a 
point-of-presence (POP) is an access point to the Internet) in 
major markets.  Quantitative connectivity data was not available 
at the time of this report; however, providers were able to 
provide qualitative rankings for two categories: 
 
Cable Infrastructure Ranked By Region 

San Angelo, 860 MHz 
Amarillo, 750 MHz (860 MHz capable) 
Abilene, Midland, and Lubbock, 750 MHz 

 

Ranking of San Angelo Region 
On Selected Dimensions 

Compared to Peer Metro Areas
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Available Bandwidth Ranked By Region 
Lubbock 
Amarillo 
Abilene & Midland 
San Angelo 

 
As can be seen, San Angelo is ranked the highest on cable 
infrastructure. On available bandwidth, it is at the bottom, 
although three (Lubbock, Amarillo, and Abilene) of the four 
cities ranked above are larger in population size. 

Access to tier one broadband networks is dependent on regional 
demand. Providers have indicated a willingness to increase 
connectivity whenever it is economically viable for them to do 
so. Since it is unrealistic to lobby these providers for additional 
connectivity beyond current demand, the report’s recommenda-
tions focus on ways to utilize the existing IT infrastructure and 
apply community networking principles to foster economic 
development and increased awareness of available business 
service providers. Specifically, the research team recommends: 

• Increasing awareness of the region’s broadband offerings. 
• Strengthening the “soft side” of San Angelo’s technology 

infrastructure by drawing upon local expertise through social 
and professional networks and utilizing available resources to 
promote the technology communication and provide access to  
business development resources.  

• Enhancing and creating new web-based community portals to 
better serve community needs. 

• Spotlighting examples of regional success by increasing online 
presence and regional marketing initiatives. 

• Supporting local high-tech entrepreneurship. 

Focusing on the “soft side” of San Angelo’s technology 
infrastructure should take precedence in the future. Because the 
amount of bandwidth available to a region is based on 
established market drivers, there is fundamentally little the 

public sector and economic development officials can do to 
increase connectivity into San Angelo.  And secondly, while 
possible, it is highly unlikely that simply increasing a region’s 
available bandwidth or connectivity will result in enhanced 
business development. Regional economic development, 
however, will result in increased bandwidth as market drivers 
cause providers to extend their infrastructures to meet demand.  
 

Chapter 6:  Branding, Recruiting, & Marketing  
This chapter describes results from a focus group on marketing 
and recruitment held in San Angelo in January 2002, 
supplemented by information compiled during numerous 
interviews with community and business leaders in San Angelo 
in the summer and fall of 2001.  
 
The purpose of the focus group was to collect ideas about the 
city’s assets that would form the basis of an economic 
development marketing initiative. Focus group participants 
believe that the region has much to offer individuals and 
businesses looking for an alternative to “big-city” life. The city, 
however, has to overcome an awareness issue. One of its primary 
marketing problems, San Angelo’s isolation, is also a strength 
for certain industries. One challenge of marketing will be to turn 
San Angelo’s perceived weaknesses into characteristics that 
make the community more desirable for business expansion. A 
number of perceived weaknesses and regional strengths are 
identified in the chapter.  

 
If San Angelo can successfully communicate all of the 
community’s strengths and assets then the area can benefit by 
attracting both larger companies and fostering local technology 
based entrepreneurial growth.  To accomplish that, it is 
recommended that the following actions be considered:  
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Integrate ASU students into the community during their 
college careers by: 
• Developing a program that introduces ASU students to San 

Angelo;  
• Recruiting “young person entertainment”; 
• Promoting internships with local employers (e.g. a program 

to pay for ASU students to produce well-designed websites 
for local businesses);  

   
Explore developing San Angelo as an air taxi hub; 
 
Create a state-of-the-art web site, containing San Angelo’s 
economic development marketing theme and providing 
information about the region as a key component in the region’s 
marketing plan; Consider development of a retail and tourism 
portal site that works to communicate the retail and tourist 
attractions of San Angelo regionally, nationally and 
internationally; 
 
Make San Angelo an “idea and learning community” and 
educate others about the region’s creative and adventuresome 
sides;  
 
Increase the region’s focus on entrepreneurship and the growth 
and expansion of current businesses;  

 
Sell personal “empowerment” along with financing, labor force, 
quality of life, low cost of living and other regional assets;  
 
Consider marketing taglines such as “Positively individual,”  

“A good place for business to live,” and stay away from phrases 
involving “home,” and “friendliness;” 
 
Within the general target industries, pinpoint a number of 
niches to explore further, and then identify specific technology 
companies that would benefit from San Angelo’s loyal 
employees, inexpensive cost of living and wages, and current 
available bandwidth and business services; and 
 
Avoid generic marketing of numerous industries and do not 
allocate resources for advertising in print, radio, web, or 
television. Instead, concentrate on directly targeting potential 
recruits through other forms of marketing outreach.   
 

 
 

 
 

  

This chapter provides an important beginning toward a 
comprehensive marketing plan which would answer the 
questions of:  
 
• why San Angelo should market 
• to whom San Angelo should market 
• how San Angelo should build internal support for 

marketing 
• what message should be conveyed to develop the San 

Angelo Region’s unique identity 
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NEXT STEPS 
 
This assessment has identified San Angelo resources, which can be the foundation for new 
technology-based economic development. The assessment also has pinpointed strengths 
and challenges. Using the data from the assessment, the next crucial step is to craft a 
detailed implementation plan to establish priorities for specific actions and 
recommendations.   
 
A San Angelo incubator can serve as the catalyst for most of the future entrepreneurship 
initiatives. With appropriate leadership, adequate resources, and proper execution, this 
investment will generate a significant return over many years.    
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CHAPTER ONE: 
INCUBATOR ASSESSMENT 

Is An Incubator Essential and Is It Feasible?
 

“San Angelo needs a local champion who can be its George Kozmetsky. 
We need someone who has significant stature, no direct financial interest, 

and a willingness to spend at least ten hours a week of personal time 
moving the incubator forward to reality.”

 
--Local Private Investor 
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Introduction 
 
While there were interrelated elements for the overall project, the project was centered primarily on determining: 

 
• Is an incubator necessary in San Angelo? 
 
• Would an incubator produce economic benefits for the region, even if it may not be absolutely essential? 
 
• If an incubator might be economically beneficial, is it feasible in the region?  
 
• If an incubator may be both beneficial and feasible, how should it be designed? 

 
o answer these key questions, staff of IC² Institute  
collected data primarily through numerous interviews in 
San Angelo over a six-month period. Interviews were 

conducted with key economic development professionals, 
executives of existing companies in the region, entrepreneurs of 
potential incubator companies, CEOs of companies which are 
beyond the stage at which an incubator would help them, 
potential financial investors, university and college officials, and 
others knowledgeable about the economic climate of San 
Angelo. The task force described earlier in the report provided 
oversight for the project.  
 
Please note that the companies that may enter an incubator 
might be technologically sophisticated. However, in addition 
to information technology companies other industries also 
could be eligible: medical devices and products, medical 
software and services, security software, environmental 
products and services, instrumentation, electronic 

components, energy systems and fuels, building industry 
technologies, manufacturing technology, manufacturing 
processing and controls, water systems, public health and 
safety, materials and construction, natural resources and earth 
sciences, aircraft and surface transportation, data storage and 
peripherals, machinery and tools, and many other subfields 
within the life sciences, physical sciences, engineering, 
entertainment and consumer products.     
 
 
 
Key Conclusions 
 
Is an incubator necessary in San Angelo? 
Probably not.  New businesses have been developing in the region 
and there are some recent examples of companies (provided in a 
later section of this report), which have emerged quite successfully 
without benefit from a local incubator.  

T 

CHAPTER ONE: 
INCUBATOR ASSESSMENT 
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Would an incubator produce economic benefits for the 
region, even if it may not be absolutely essential? 
Our data indicates virtual unanimity on this—Yes.  Several 
existing entrepreneurs said an incubator would help them. 
Several entrepreneurs with more mature companies said an 
incubator would have aided them when they were just getting 
started. In several instances, IC² staff working independently 
concluded after interviews with entrepreneurs that an incubator 
would provide useful assistance to their companies.  

 
In addition, at least one company was identified that moved 
away from San Angelo to another locality which would have 
probably remained in San Angelo if an incubator had existed. 
There may be other companies like that. Also, staff interviewed 
one individual whose company appears to have failed because of 
problems that could have been addressed had an incubator been 
in place.  

 
In fact, the research team was hard pressed to find anyone who 
didn’t believe an incubator would be beneficial, if there were a 
sufficient number of entrepreneurs to fill an incubator and 
sustain it over time. 
 
If an incubator might be economically beneficial, is it feasible 
in the region?  Because incubators have been established for 
many reasons, and because the survival rate of incubators 
appears to be declining nationally, it was vital that IC² staff look 
beyond the desirability of an incubator, to determine if the 
current and future economic conditions of the region could 
launch and sustain an active incubator, which would be 
successful in coming years.   
 
The key question was, Are there a sufficient number of 
reasonably qualified entrepreneurs to justify development of an 
incubator?  The key sources of entrepreneurs in our estimation 
are: 

Spin-outs from existing major employers — Individuals who are 
currently working in larger companies within the San Angelo 
region who leave to start their own company. 
 
Spin-outs from existing small companies in the region – Individuals  
who are currently working in smaller companies within the San 
Angelo region who desire to own and operate their own company; 
 
Graduates of ASU and Howard College — All types of graduating 
students (for example, MBAs and those with Associates degrees 
and significant experience) in many different fields. 
 
Retirees – While this segment of the population is normally not 
considered a large source of entrepreneurs, there are examples 
within San Angelo of retirees remaining in the region, or moving 
to the region, and then starting new successful enterprises;  
 
Goodfellow Air Force Base Personnel — There are Goodfellow 
retirees, spouses of current employees, spouses of personnel in 
training at Goodfellow, and individuals who separate from 
Goodfellow before retirement. One knowledgeable person thought 
Goodfellow will be a continuing source of entrepreneurial talent: 
“They would serve as a source of entrepreneurs and talent for 
emerging companies. They are well versed in budgeting, goal-
setting, planning, and other organizational functions and are well 
disciplined in accomplishing objectives.”  Another person listed 
skill sets of Goodfellow personnel as some of the most important 
needed for young companies: discipline, planning, coolness under 
fire, leadership and motivation (amidst chaos in particular), 
budgeting and staying within budget, teamwork, and many types of 
implementation skills.   
 
Recruits to San Angelo — There may be entrepreneurs who can be 
enticed to San Angelo from larger metro areas for a variety of 
reasons. Some entrepreneurs do not thrive in larger areas and may 
find very attractive the increased attention and visibility of starting 
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their company in San Angelo.  Others may have been deferred 
from entering an incubator elsewhere. Still others may be within 
an incubator already but would benefit further by additional 
seasoning and resources that a San Angelo incubator could 
provide.    
 
Returning Professionals — While San Angelo may not be the best 
place for young professionals to start their career, it may well be 
an excellent location for them to begin their first business after 
obtaining experience elsewhere. Recruitment back to San Angelo 
of young talented professionals who have left the region will 
certainly be enhanced by creation of an incubator. It is quite 
conceivable that some individuals could bring their start-up 
businesses with them. Over the next decade, returning 
professionals may be the largest single source of potential 
entrepreneurs for the incubator.  

 
A San Angelo Incubator:  Macro Approach 
If an incubator may be both beneficial and feasible, how 
should it be designed?   
In the current and foreseeable economic environment for start-up 
companies and financing, IC² Institute recommends that a 
cautious and conservative approach be taken in creating an 
incubator. Principles that should guide the incubator include: 
 
1. Positioning the incubator within the context of the community is 

very important. The incubator must become a part of the 
existing economic development network within the region 
and must establish beneficial links with all existing 
economic development entities. The incubator cannot be 
created as an independent, free-standing entity without 
significant ties to all the other economic development 
groups.  

 
2. Multiple funding sources for the incubator should be established, if 
at all possible, that will promote ownership, involvement, and 
longer-term commitment. While not every economic development 
group will be able to participate financially, a mix of funding 
sources will be crucial in achieving buy-in by different entities. 
Also, multiple sources of funding enhances sustainability by 
reducing dependence on a sole source.  
 
3. Inclusiveness must extend to the general community and go beyond 
economic development groups. All parts of the community must be 
given an opportunity to participate in appropriate ways. For 
instance, mentoring is likely to be one service provided at the 
incubator and potential mentors should be identified from ALL 
sectors of the community, not just those that have a technology-
orientation.  
 
4. Marketing must be continuous and must be conducted to multiple 
groups and target audiences.  It must inform the general community 
about what an incubator can do, what it should not be expected to 
do, and what length of time will be required for visible 
accomplishments to appear.  Individuals in business (banking, real 
estate, private investors) must be clear about what incubator 
services will be provided, what will not be provided, and why.  
There will need to be sessions for individuals and groups who are 
likely to refer potential entrepreneurs to the incubator.  And there 
will need to be sessions for entrepreneurs, the general business 
community, and entrepreneurs of the future—students at all levels. 
 
5. Relationships with existing and future business and technology 
programs at Angelo State University are critical to the long-term 
success of the incubator.  
 
6. The physical facility and its location are less important than the 
principles listed above. Rarely will an incubator’s location and 
physical dimensions doom its very existence. Overlooking the 
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other factors will lead to sub-optimal performance, and possibly 
the demise of the incubator itself.  
 
7. The incubator plan should be phased and carefully monitored. It 
should start with certain core services and expand in response to 
market demands for services. There must be close oversight of 
performance as well as progress in reaching pre-established 
goals about the number and quality of companies in the 
incubator and companies that “graduate” from the incubator.  
 
Operational Issues 
 
While the decision to create an incubator must ultimately be 
made by economic development and elected officials in San 
Angelo, to aid in that decision-making process, we strongly 
suggest careful attention to a number of operational issues. Many 
of the following issues will need to be addressed in further detail 
by those charged with responsibility for moving forward with an 
incubator.  
 
Selection of Companies   Few restrictions should be placed on 
the selection of companies for the incubator, with one primary 
exception—the incubator should be restricted to companies 
which will export their products and services to customers 
outside the San Angelo region, rather than serving only a local 
clientele. Otherwise the detailed selection criteria and admission 
decisions should be left to the Board of the Incubator.  In our 
interviews, there was a diversity of opinion about what types of 
companies and industries should be targeted (for example, 
service companies or manufacturing) yet no consensus emerged.   
 
One intriguing idea offered was that the incubator be opened to 
non-profit organizations, if they were growing, could benefit 
from the services being offered, and would fill space that might 
be empty. While this would be unusual, the Board might 
consider these on a case-by-case basis.   

 
In general, the Board should concentrate on the target industries 
and sectors of local economic development recruitment, with 
latitude for being opportunistic and the merits of each individual 
company application.  Certainly medical devices and products, 
information technology (hardware and software) and many other 
types of technology-oriented companies should be considered. 
Other possibilities include:  
 

• companies that would provide telecommuting staffing 
(virtual workforce) for companies outside the region 

• defense-oriented businesses from outside of the area 
seeking a local foothold to  benefit from special pools of 
skills and expertise of individuals within the San Angelo 
region (e.g., security clearances) 

• emerging companies providing investigation and security 
services on a contractual basis to other companies 

• any type of data recovery company which is a start-up and 
fills a niche 

• an arts incubator associated with the museum 
 
Selectivity of Companies  The incubator will be known by the 
quality of the companies it selects and it graduates. That suggests 
that admission should be restrictive. However, the purpose of the 
incubator is to facilitate emerging new companies, increase their 
likelihood for success, and assist them in adding high quality jobs 
within San Angelo. Being overly restrictive could lead to an empty 
incubator. There is no one-policy-fits-all on this as the number of 
applicants, occupancy rates, incubator funding strategy, and 
overall economic conditions are involved.   
 
The Board should discuss their general orientation regarding their 
risk tolerance and types of risk they wish to assume (e.g., allowing 
more applicants into the incubator with the expectation that a 
certain proportion will fail; or only allowing companies that are 
highly likely to succeed).   



San Angelo 
2002 

                                                                                                          Accelerating Technology-Based Economic Growth in The Concho Valley 

                                                                                                                                                                         IC² Institute, The University of Texas at Austin      20 

 
Some incubators tend to be overly selective at the beginning in 
order to ensure successes. However, if the educational process 
for the community (and news media) and interested parties set 
expectations that some companies will fail, then the “fear of 
failure” does not need to cripple the selection process. The Board 
can be conservative and still plan for failures. If there are none, 
then the Board probably has been too risk averse.  Some 
categories of selection criteria include: 

 
• Geographic – how regional to make the incubator 
• Product – how technology-focused, time to market, 

manufacturing process 
• Business – management team, business plan, job creation 

potential, capitalization potential 
• Site – on-site only or also affiliate members accepted 
• Stage – established anchor tenant(s) or startups only 

 
Resources Required  Minimally, an incubator requires a place, a 
staff, and a program.  

 
• The place may be donated or leased at below market cost, 

government funded or subsidized, or associated with the 
university.  At any rate, operational costs must be calculated 
as well as acquisition costs.  

 
• We recommend that a full-time director be hired.  In 

addition, the incubator would benefit from administrative 
assistance on a part-time basis and could utilize student 
interns (who receive helpful experience, and perhaps course 
credit). 

 
• The program will provide a menu of services depending on 

the market needs determined by the incubator staff and 
BOD.  These services generally fall into three basic areas: 

 

 
 
Infrastructure:   space, shared services, conference space, phones, 

Internet access, mail delivery, utilities, and the like 
Operations:  referral network for such things as banking, benefits, 

legal, marketing, payroll, and so forth 
Strategy:  mentors, technical advisors, advisory review panels, etc. 

 
Resource Mix  As noted in the Macro section previously, multiple 
funding sources for the incubator should be established. That will 
promote ownership, involvement, and longer-term commitment by 
different entities. The exact proportions are less important than that 
there is participation and commitment. Entrepreneurs should be 
expected to pay for services they receive. Payment may be market-
rate or subsidized.  
 
We recommend a sliding scale depending on the size of the 
company and the time they have spent in the incubator.  For 
example:   
 
• first-year companies could be charged 60% of market rate for 

space 
• second-year companies could be charged 75% 
• third -year companies could be charged 90%.  
 

In addition the incubator could require a small equity or royalty 
participation fee (e.g., 1% of sales), though this may inhibit deal 
flow and be counterproductive at the incubator’s inception. 
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Staffing and Skill Set  A full-time director will best be able to 
launch the incubator successfully.  The most critical success 
factor is the selection of the first director.  The person needs to 
have the following strengths: 
• Able to build a coalition from the community 
• Versatile to meet many demands and add value to 

companies, elicit community support, good speaker, etc. 
• Able to make decisions and work with board to chart 

direction 
• Well organized 
• Able to create policies and procedures to set the incubator 

on the right course from the very beginning 
• Able to teach courses on entrepreneurship and business in 

the university, AFB, at Goodfellow, and at the incubator 
• Able to coach entrepreneurs 

 
The Incubator Director should have several additional attributes: 
• Business experience 
• Entrepreneurial skills 
• At least a bachelors degree, preferably a masters 

 
The BOD could find a qualified director using some combination 
of the following means: 
• Advertise locally  
• Advertise on National Business Incubation Association 

web page 
• Advertise through ASU alumni  
• Advertise through Goodfellow AFB channels  

 
Board Members—The BOD will make key hiring, funding, and 
policy decisions and its membership is absolutely critical to the 
success of the incubator.   
 

The BOD will… 
• Develop the strategic plan for the incubator. 
• Determine policies regarding the board’s operation and the 

role of the incubator president. 
• Build and manage key community relationships (with 

government leaders, community experts, the general public, 
etc.)  

• Support the incubator’s operations.  
• Support the development of the resident companies. 
 

The BOD should establish the following policies: 
• Annual audits by legal and accounting professionals. 
• Reporting requirements of the incubator President. 
• Duties of the incubator staff and the Board. 
• Employment terms of incubator staff. 
• Compensation plans and schedules of staff. 
• Limits on the power of the incubator president. 
• Criteria and policies for admitting residents. 
• Standard agreements between the incubator and its 

companies, and the limit to which the president can alter these 
agreements. 

• Performance evaluation of the incubator and its staff. 
• Plan for succession of the incubator President. 
• Risk management. 
• Conflict of interest for board members and incubator manager. 

 
Members should be elected to three-year terms and should expect 
to work quite diligently during the first two years of the incubator 
and to provide consistent support thereafter.  We recommend a 
board of six or nine community leaders committed to the principles 
of successful business incubation, with two or three rotating off the 
board each year.  Possible sources for such individuals are real 
estate and business operations professionals, investment 
professionals, entrepreneurs, educators, local economic 
development leaders, attorneys, bankers, accountants, and business 
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angels.  These respected members of the community with 
extensive professional networks will champion the incubator, 
open doors to critical resources, and help the director serve the 
companies.    

 
Location and Sites  One of the critical values an incubator 
provides is its facility.  Care should be taken to make three key 
decisions: 
 
• Where should the incubator be located?  We believe a 

location near ASU, downtown, or southwest Loop 306 
provides the best opportunity of success.  While the West 
Texas Training Center area offers some advantages we feel 
its relative remote location makes it less desirable at this 
time.  

 
The incubator is not only a building, but also a symbol of 
hope, community, and the future. To this end, the BOD may 
consider refurbishing an older historical site to illustrate that 
San Angelo is migrating from its past to a bright tomorrow. 
A creatively designed space in an historic building would 
provide a far more telling story and be a much more inviting 
entrepreneurial center than setting up cubes in a strip mall 
storefront. 

 
• How much space should the incubator occupy?  This 

depends on market demand and the type of companies 
admitted to the incubator.  Two rules of thumb are that 
common areas (non-revenue producing areas such as 
bathrooms, hallways, kitchen, conference rooms, incubator 
staff area) can often use 20% or more of the space and early 
stage companies generally require about 100-150 ft2 per 
employee.  An incubator of 10,000 ft2 could therefore house 
up to approximately 80 employees. 

 

• What kind of facility is needed?  The facility should provide 
flexible space to accommodate growing companies.  A mix of 
walled offices and cubicle areas works well.  High-speed 
Internet access would make the incubator site attractive to 
growth-oriented companies.  A shared conference room will 
help companies conserve the amount of space they need to 
rent.  An incubator-based telephone system may be provided.  
Doing so has three benefits:  1) companies save significant 
dollars if they can rent the phones instead of having to undergo 
the expense of setting up their own proprietary phone system; 
2) the incubator can charge a premium for its use and thus 
make a little bit extra on phone service; and 3) the incubator 
can provide a short-term loan for a company that cannot pay 
its phone bill.   

 
Marketing  We found a general lack of understanding about what 
an incubator is, the array of services it provides, and how it fits in 
with other economic development activities.  Business, 
government, and educational leaders need to be informed, 
therefore, about what an incubator is, how it ties to on-going 
economic development efforts, how it will enhance on-going 
activities, and how it will be the catalyst for many entrepreneurial 
activities.  The following ideas could prove helpful as the BOD 
develops its marketing plan: 
 
• Manage expectations — an incubator is one piece of the 

overall economic development strategy; be realistic in how 
many companies/jobs will be created;  

 
• Determine the incubator’s unique value proposition.  The 

following services might make it very attractive:  access to 
seed capital fund; flexible space at market or slightly below 
market rates; a strong mentor network; a know-how network 
of the best professional service providers; educational 
seminars tailored to the startup process and needs, and so forth. 
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• Use the success of other incubators to build credibility.  
The National business Incubation Association can provide a 
wealth of data.  The Early, TX incubator can be used as an 
example. 

 
• Constantly promote the incubator to economic development 

organizations and business firms that work with start-up 
companies (banks, attorneys, accountants, etc.), individuals 
and organizations that promote community awareness of 
economic development (media, civic clubs, etc.), university 
alumni associations, and local educational institutions. 

 
• Use promotion vehicles such as educational seminars, 

community presentations, media, and written materials 
for public distribution to spread the word. 

 
• Make maximum use of the incubator launch.  Provide 

a “kickoff” reception and invite all the local “movers 
and shakers” to see the incubator.  Consider inviting an 
incubator expert to speak about the potential benefits of 
an incubator.  

 
Availability of Training Resources — The incubator can be the 
center of entrepreneurial training in the local community.  This 
can be accomplished in a number of ways: 
 
• Partner with other economic development groups to host 

training events at the incubator facility. 

 
• Hold monthly luncheons for incubator CEOs.  Invite 

business professionals from the community to present value-
add material (e.g., an attorney to discuss labor practices, an 
accountant to discuss stock option plans, a large company to 
present an industry overview, etc.) 

 
• Partner with local educational institutions to select technical 

and business students to serve as student interns at the 
incubator. 

 
• Provide mentors or advisory panels for each incubator 

company. 
 
• Develop a local angel seed fund and have investors coach 

companies on what is required of a company in order to attract 
investment. 

 
• Join the National Business Incubation Association and have 

the incubator director attend its conferences to gain new ideas 
for incubator training programs. 

 
• Contract with an experienced incubator to provide consulting 

services to the incubator management in how to deliver 
training and service. 
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Implementation 
 
Creating an incubator will be relatively easy. Sustaining the 
incubator will require careful planning, adequate resources, 
continuing commitment, and competent execution over time. 
This cannot be viewed as a quick fix, and short-term successes 
may be few.  Elected officials, economic development officials, 
and community leaders should anticipate that the incubator 
might require 5-7 years to achieve its full capacity and become 
reasonably self-sustaining.  

 
Because a phased-growth approach is being recommended, 
achieving adequate progress will be required before continuing 
to expand. Reasonable performance targets (contingent on 
funding) would include: 
 
• By three months, working BOD established that will 

determine incubator plan  
• By six months, incubator president hired 
• By nine months, incubator facility determined 
• By ten months, incubator facility ready for first incubatee 
• By eighteen months, five to seven companies brought into 

the incubator 
 
Developing a successful incubator can be achieved by 
individuals within the San Angelo region, without any assistance 
from outside the region. Should the region wish to accelerate 
development of the incubator, a number of possible alternatives 
exist. These include:  
 
• Set up the San Angelo incubator as a separate 501(c)3 but 

contract with a partner such as the Austin Technology 
Incubator (ATI) to manage the incubator and provide 
staffing;   

 

• Contract with a partner such as the Austin Technology 
Incubator (ATI) to provide consulting services on an 
intermittent basis during the first year or two of operation; 
and 

 
• Set up the San Angelo incubator as a separate 501(c)3 and 

work less formally with the ATI in a virtual partnership and 
collaboration which might entail sharing business plans 
based on identified interests and expertise and working with 
The Capital Network at ATI to set up an angel network.   

 
 
Collateral Goals for The Incubator 
 
The incubator is feasible in its own right. Yet it would also 
benefit the San Angelo region in many indirect ways.   An 
incubator could serve as an element in the broader strategy to 
retain the youthful talent in San Angelo, including graduates 
from Angelo State University and Howard College. Also, an 
incubator could serve to attract talent back to the community in 
the form of graduates who might return, if given new 
opportunities.    
 
An incubator should prevent small companies from moving out 
of San Angelo for a cheaper alternative. One person interviewed 
said he had run into a company that had wanted to locate in San 
Angelo but could not afford the real estate prices at that time and 
ended up going to Ballinger. That company now has 30 
employees and is continuing to grow. This person thought an 
incubator may prevent a repeat of that type of situation in the 
future. 
 
An incubator should prove to be of benefit to other positive 
events being planned in San Angelo, such as the long-term plan 
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for an arts incubator, as well as redevelopment efforts for 
downtown and the riverfront.  
 
An incubator could help longer-term with retention of 
Goodfellow Air Force Base. While that issue is not nearly as dire 
as in the past, one person strongly suggested that consideration 
should be given to a small section of the incubator being 
reserved for short-term tenants, such as spouses of military 
trainees as well as those transitioning away from the base 
permanently. He suggested that this possibility should be useful 
in generating new entrepreneurial possibilities and also show 
military authorities the community is acting on its behalf yet 
again.  

 

An incubator will demonstrate to current residents and 
entrepreneurs within San Angelo that expansion of current 
businesses, recruitment of small businesses, and assisting 
businesses and entrepreneurs are important in addition to 
recruitment of medium- and large-businesses from outside the 
region.  
 
While each of the examples may produce indirect benefits, even 
in the aggregate the collateral goals are not as important as an 
incubator being the focus and catalyst for emerging companies. 
It is important that the community understand that the incubator 
recommendation is based on our belief that it is feasible, without 
consideration of the collateral goals. The collateral goals are 
icing on the cake, so to speak. 
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Summary Recommendations and Action Steps
 

While this report contains many recommendations and suggestions for moving forward with the San 
Angelo-based incubator, we believe the following five recommendations contain all the others. 
 

Recommendation ONE — San Angelo Economic Development Corporation 
authorize funding for a regional business incubator. 
 
Recommendation TWO – Develop an incubator Board of Directors of 6 or 9 
members within 3 months. 
 
Recommendation THREE – Hire a full time incubator director (President). 
 
Recommendation FOUR – Identify and furnish an incubator facility but consider 
also providing incubation services for affiliate members. 
 
Recommendation FIVE – Establish the incubator as a center of community 
entrepreneurial training and activity. 

 
To accomplish these recommendations we suggest using a planning process like the one outlined on the 
following page.   We have provided a small example of how it might be used.   
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 Planning Process 
 
 
  

WHAT WHO WHEN STATUS/NOTES 
(Contract Management Tasks) (Staff Responsible) (Due Dates) (Including Additional Resources Needed) 
TASK ONE:  Develop an incubator board of six to nine individuals within three months. 
Set Criteria for Board Members Current Steering Committee April 1, 2002  
Identify potential Board Members Current Steering Committee April 15, 2002  
  - Government Leaders     
  - Business Leaders     
  - Educational Leaders     
Contact Potential Members Current Steering Committee April 30, 2002  
     
Convene first BOD Meeting New Board of Directors June 1, 2002  
  - Develop Strategic Plan     
  - Build Community Partnerships     
  - Hire Incubator Manager     
  - Identify facility     
  - Establishy Operating Policies     
  - Other, as determined     
     
TASK TWO:  Hire a fulltime Incubator Director 
Detail as desired    
    
TASK THREE:  Identify an incubator facility 
Detail as desired    

     
TASK FOUR:  Select first companies to enter the incubator 
Detail as desired     
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James E. Jarrett, Ph.D. 
Senior Research Scientist 

 
James E. Jarrett, Ph.D. 

Senior Research Scientist 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

“San Angelo has no role models on 
entrepreneurship, at least no recent 

ones.” 

CHAPTER TWO: 
ENTREPRENEURSHIP 

 SUPPORT STRUCTURES 

“Entrepreneurs with a worthy idea who are seeking debt financing can 
find many resources in this community as long as someone will 
guarantee their debt with tangible property. The guarantee is the 
“catch” for most, of course.”   
- Local Private Investor “Banking rules allow a $30,000 car loan for a new employee 

making $500/week but not to an entrepreneur with the same 
credit situation seeking $30,000 for his business.” 

 - Local Private Investor
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Introduction 
 

 
n this chapter, the focus is on the type of support base 
(consultants, financing, administration, physical facilities, 
etc.) that would be beneficial in creating an environment for 

tech-based entrepreneurs.  The material covers the following 
range of topics: 

• Financing and capital 
• Additional elements for a positive entrepreneurship 

support structure 
• Cases on four local companies 
• Research and Development in San Angelo 
o Angelo State University select programs and grants 
o Howard College select programs and grants 
o Patents 

• Suggestions on Research and Development 
• Possible program enhancements at ASU and Howard 

College 
 

Financing and Capital 
 
There are no widely used methods to measure the available 
capital for start-up companies in a region the size of San Angelo. 
The quantitative data simply does not exist to definitively answer 
the question of whether there is sufficient capital available to  

fund new companies. While investments by venture capital firms 
are often cited as measuring the deal flow in major metro areas 
throughout the country, major venture capital firms rarely pro-
vide significant capital to companies in a region the size of San 
Angelo. Even in larger metro areas across the nation, the amount 
of venture capital now flowing is a small fraction of what it was 
two years ago, making all comparisons suspect.  Yet the IC² 
Institute team has observed that: 
 
• Debt financing is now widely available in San Angelo to 

credit-worthy companies. The banking community is 
seeking to make good loans.  

 
• Equity funding is available for a small number of new 

companies. While there are a significant number of 
individuals of substantial wealth, many are risk averse 
because of the FDIC debacles of the 1980s and the recent 
dot.com implosion. Others are reluctant to invest in 
industries in which they have limited knowledge.  

 
There are, however, individuals willing to provide start-up equity 
for the right situations. One person whom the team interviewed 
asserted emphatically, “Capital has to be active to be successful. 
We need more opportunities in San Angelo.”  
 
In other regions, one established approach to meeting the needs 
of new companies, and the needs of private investors, has been 

I 

CHAPTER TWO:
ENTREPRENEURSHIP
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creation of an angel network. While the operational details differ 
across communities, an angel network is essentially a vehicle for 
potential investors (“angels”) to review investment opportunities 
submitted by entrepreneurs. An angel network formalizes what 
may already be occurring in a community. Frequently it enables 
more investors to become involved while it provides a 
discernible entry point for entrepreneurs beyond more traditional 
“word-of-mouth” methods.   
 
An angel network is particularly appropriate for San Angelo at 
this time as it could be started simultaneously with the incubator, 
even if kept formally independent of the incubator. From 
interviewing entrepreneurs and those CEOs who now have more 
mature companies, it is clear that entrepreneurs would find a 
network appealing. From interviews with a number of possible 
angels, the feeling was that it might be worthwhile as well. There 
would be benefits simply by generating and sharing a list of 
wealthy individuals in the San Angelo region who would be 
willing to entertain investment proposals. Yet, we would 
recommend that several more structured alternatives be 
considered.  
 
Potential Network Alternatives for San Angelo Angels: 
 
1. Texas Capital Network model—This is a “dating service” 

and functions as a “matchmaker” only. Investors designate 
the industries and types of investments they are interested in 
reviewing, and the entrepreneurs fill out a similar sheet, and 
then the two sides are put together for a meeting. The 
network does not become involved in any other way.  

 
2. Model II—Slightly More Active—This type of network 

usually arranges for presentations by entrepreneurs to a 
group of potential investors. With a need for quality control 
over the number and type of presentations, a screening 
committee often is needed. Once the presentation occurs, the 

network function ceases for that possibility and turns to 
another meeting.  

 
3. Model III—Investment Club Option—Several angel 

networks in the upper Midwest operate similarly to an 
investment club for stocks. Angel investors come together 
regularly to review potential investments.  They decide 
jointly – not as individuals – which companies to fund.  

 
4. Model IV—Another variation of Model II is one in which a 

committee creates a venture fund with “shares” from local 
angel investors. This group makes the investment decisions 
on potential deals presented to them, within the constraints 
established for the local fund. In practice this is a local 
venture capital fund supported by angels. If desired, a 
professional money manger could make the investment 
decisions.  

 
At this point, San Angelo’s needs for an angel network would be 
best served by alternatives I and II.  These models would be easy 
to implement from the simple “list of potential investors.”  As San 
Angelo’s angel network becomes more defined, individuals 
seeking additional investment opportunities could pursue Models 
III and IV.   
 
When the angel network is properly focused, educational sessions 
should be developed to inform local banks about the special needs 
of emerging companies with fewer hard assets than they normally 
require. The purpose of these information sessions would be to 
bring the banking community along in terms of how start-ups 
differ from many of their traditional clients, not to pressure them to 
change their lending practices.    
 
Two other financing issues deserve mention. First, another 
possible source of new financing for the San Angelo region in 
the future may result from the 2001 Texas state legislative 
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session. A bill was enacted that provides incentives for new 
venture capital firms to locate within Texas. The Certified 
Capital Companies Program  (CAPCO), similar to programs 
operating in Missouri, Florida, New York, Wisconsin, and 
Louisiana, is designed to provide a new pool of venture capital 
(raised from insurance companies through an offset to their state 
insurance premium tax) for emerging companies throughout 
Texas. 1 
 
Second, capital could be used to attract outside (as opposed to 
local) entrepreneurs to San Angelo.  This strategy might also 
induce departed talent to return to the area.  There are, however, 
inherent risks in attracting entrepreneurs versus established 
companies:   

 
• First, a new company has no “track record” to asses its 

management and product viability.   
 
• Second, entrepreneurs have smaller companies and fewer 

employees, and therefore would be able to leave the area 
quickly. Nonetheless, there are jurisdictions that have 
decided the potential benefits outweigh the risks. As part of 
the CAPCO programs in several of the states named above, 
provisions have been developed public sector entities to 

                                                 
1  Unfortunately, without specific requirements for investments to be 
made outside the state’s major tech areas, based on CAPCO 
experiences in other states, nearly all of the funds are likely to be 
invested in DFW, Austin, and Houston.  CAPCOs also traditionally 
have funded more expansion stage and late first stage investments, 
rather than start-up companies. Nevertheless, as the CAPCO program 
is implemented, it may be another option for emerging San Angelo-
based companies. 
 

guard their investments when incentives have been given to 
companies.2 

 
If the community seriously desires to recruit entrepreneurs, this 
should be viewed as a completely new tool – current incentive 
arrangements for traditional companies should not be altered in 
any way.  One simple step in this direction would be to create a 
fund from private investors to induce entrepreneurs to locate in 
the San Angelo incubator. San Angelo would receive 
considerable publicity (mostly positive) if such a fund were 
created.  And if it were announced that the fund reached some 
symbolic level of magnitude (e.g. Million Dollar Seed Fund), the 
region would gain substantial recognition as a promoter of 
entrepreneurship.    
 
The first and more important financing step, however is the 
angel network. An angel network is a necessary adjunct to the 
incubator, and could be created without great difficulty. At the 

                                                 
2  On the issue of "residency," both the location of the “primary 
business activity” and the “employees” are important. According to a 
lawyer who has examined a number of residency requirements on state 
economic development programs, the easiest test to administer is a 
"bright line" test such as 80% of the employees. Require each company 
to sign an affidavit that they will not relocate their headquarters within 
five years unless they are acquired or experience a change of control. 
Should they do so, the company must: 
(1) repay the entire amount provided by area investors plus a 

minimum of 10% per annum; 
(2) the repayment penalty shall not become effective if the acquiring 

company either relocates to San Angelo or maintains at least 80% 
of the employees of the acquired company in the region. 

A common sense approach would be necessary.  For example, if a 
company that has 20 employees in San Angelo can merge with a 
company from Utah and grow to 1,000 employees, 200 hundred of 
which are to be located in San Angelo, it would still be a good deal for 
the region.  
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very least, the angel network will provide local entrepreneurs 
with a list of potential investors and a more systematic approach 
for investors to look at local investment possibilities. If it serves 
no other purpose, it will be successful. Further, the angel 
network should lead to real investments that will benefit all 
parties:  the investors, the entrepreneurs, and the local economy.    
 
Additional Elements of the  
Entrepreneurial Support Structure 
 
While financing is essential, it is by no means the only element 
needed for a strong entrepreneurial climate to exist in San 
Angelo. Experience proves that most companies require remedial 
assistance upon entrance to an incubator situation. Most 
companies will have a Chief Executive Officer with a strong 
technical background, but who needs to develop business 
acumen. A viable marketing plan is invariably required; strategic 
planning and financial operations are frequently needed. 
Emerging companies often need specialized legal counsel, 
particularly in the area of intellectual property law.  
 
San Angelo has most of the requisite services to support the 
development of a stream of new companies. Based on 
interviews, there seems to be a sufficient number of qualified 
accountants, lawyers, and advertising firms for start-ups to find 
assistance locally. Several persons interviewed thought that local 
lawyers and accountants might provide their advice at reduced 
rates or no charge (for a period of time) to tenants in the 
incubator. One person interviewed said he would provide very 
favorable rates on his CPA services to firms in an incubator and 
would be willing to provide them at no cost in exchange for 
marketing assistance from someone who could help him with a 
new, non-financial enterprise.   
 
The existing Small Business Development Center also would be 
a valuable source of expertise for companies entering the 

incubator. It is currently the primary entrepreneurial support 
mechanism within the San Angelo region. A close working 
relationship between the incubator and the SBDC would be 
beneficial and possibly critical to the longer-term success of the 
incubator. However, because of the intensity of work that will be 
required by some companies, because some of the assistance will 
need to be highly specialized, and because of the SBDC’s own 
budget constraints and its mission to serve multiple counties and 
all types of interested parties, it is unlikely that SBDC could 
handle the full range of needs for incubator companies.  
 
Based on our interviews, the following elements would also 
increase local entrepreneurial opportunity.  
 
Know-How Network--As part of the Austin Technology 
Incubator, a robust “know-how network” of professional service 
providers has been established to offer services at discounted 
rates to ATI companies. The network consists of professionals in 
13 different categories (legal, accounting, payroll, human 
resources, insurance, advertising and marketing, etc.).  Several 
hundred individuals and companies presently take part in the 
know-how network.  A network directory includes their contact 
information, services offered, rates and types of discounts, and 
client references. The creation of a know-how network in San 
Angelo would be a powerful and positive local entity. Additional 
information about Austin’s know-how network can be seen at:  
http://www.ic2-ati.org/know-how-net.htm .    
 
Technical Networks—The incubator facility and staff could 
serve to enhance technical networking among professionals in 
San Angelo. One major business owner in San Angelo, who did 
not view an incubator as benefiting directly his business, 
nevertheless thought it could help his business indirectly. He 
thought there was a dire need for more networking opportunities 
among information technology employees in the region. He 
thought the lack of such networking has led to a feeling that 
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there is no future in staying in San Angelo, which causes some 
IT professionals to leave for DFW, San Antonio, or Austin. Not 
limited to the IT industry, the incubator could facilitate meeting 
space to professional and technical networking groups (new or 
revived).  In addition to the more direct benefit of activating 
these valuable networks, this would raise awareness within these 
talent pools of the incubator services available to them as 
potential entrepreneurs.   
 
Student Appreciation in San Angelo—According to several 
individuals we interviewed who were not directly associated 
with Angelo State University, ASU is the long-term key to 
accelerating knowledge-based economic development in the 
region. Their belief was that numerous emerging companies 
would develop and thrive in San Angelo if ways can be found to 
keep ASU graduates in San Angelo after they graduate. Their 
goal is for San Angelo to be the preferred community of West 
Texas and a place where graduates hope they can stay, if at all 
possible. Another individual contrasted the way San Angelo 
treats Goodfellow with the way it treats ASU:  

 
 
If this is true, then community leaders should convene a session 
to discuss actions and procedures for improving the situation. 
These could be long-term issues, such as possible ways to 
enhance the club scene or social events for young adults near 
downtown) to more immediate possibilities.  

One community manager within Texas, has established an 
advisory panel for students from the nearby university.  This 
illustrates her appreciation for university students and ensures a 
pipeline for them to express concerns and suggestions on a 
regular basis. She asserts that the battle to keep students in her 
region is won or lost long before they graduate.  
 
Support for Current Students and Current Employers – 
According to an ASU faculty member, many employers in San 
Angelo desire free technical help from computer science 
students. To meet employers’ needs and to compensate qualified 
students, a fund should be created to provide partial scholarships 
for student interns to local employers. This would demonstrate 
support for ASU students, and simultaneously encourage a work 
relationship that could develop into an employment situation.    
 
Recognition Awards—One way to reinforce the local presence 
of the incubator, to acknowledge that technology permeates most 
companies, and to honor those who have made strides recently, 
is to establish yearly recognition awards.  Three that come 
immediately to mind are: 
  
• Community Technology Advocate of the Year (Individual) 
• Technology Company of the Year 
• Spirit of Entrepreneurship Award of the Year (Individual 

or Company) 

A special committee should be established for these technology 
award(s), perhaps including one or two people outside of San 
Angelo. The committee should represent multiple entities in San 
Angelo, even if the awards are presented by a single 
organization.  

“Goodfellow continually is recognized for its 
contribution to and importance within the region. The 
same is NOT true for ASU. It goes unrecognized, and 
students are not made to feel welcome.”  
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 Case Study Profiles 
 
In this section, case study profiles are provided on four companies in the region. They 
range considerably across different industries, in size, in years of operation, and other 
dimensions. Each provides a different perspective on the region, the potential value of 
an incubator and entrepreneurship services, and the challenges that need to be addressed 
in coming months and years. 
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  CASE STUDY PROFILE:  ROCK 300, Inc. 

Overview 
Rock 300 provides live music via satellite, 24 hours per day to over 400 bowling centers 
in nearly every state. It is the largest closed circuit provider of music in the country.  

Business Focus 
Rock 300, Inc. began in August 1996 to capitalize on a trend in the bowling industry 
called “Rock’n Bowl:” bowling by younger fans in the dark with loud music and special 
effects lighting. For the music portion of Rock’n Bowl, some bowling centers use 
background music services, some use live disk jockeys (DJs), and some still use 
Jukeboxes. Rock 300 was the first company to provide a full service music menu 
broadcast digitally. (A competing company began operations this past summer.) The 
number of listeners on a Saturday night can exceed 35,000 during a single hour. 
Because Rock 300 broadcasts on a “closed circuit” it is exempt from laws and 
regulations of the Federal Communications Commission.   
 
Bowling centers’ benefits from subscribing to their service, according to Rock 300, 
include: 

 
1. No Worry About The Music—A bowling center manager never needs to 

schedule a disc jockey, worry about inappropriate lyrical content, buy 
music, or program anything; 

2. Based on marketing research, music builds increased attendance at bowling 
centers;  

3. Music is less costly than hiring a DJ;  
4. An Interactive, Call-In Program—Bowlers can call a toll-free line and 

request songs which are then replayed live to the centers; and 
5. An Enticing Subscription Offer—Centers need not buy new equipment or 

enter into long-term contracts.    
 
Financing has not proven to be a major deterrent to growth. The company has a 
number of local financial backers who provided start-up capital for the launch phase. 
Once respectable cash flow was achieved, the company secured debt financing from a 
local bank. Additional credit lines are available through both local and out-of-state 
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lenders if needed. Key stockholders have not drawn compensation during the initial 
years, which has limited debt financing as well.  

Expansion in Tom Green County 
In the satellite-broadcasting world, communication and air travel, for reaching both potential 
bowling centers and potential advertisers for the service are very important. It would be hard 
to beat a large city for those advantages. Yet Rock 300 was begun in San Angelo, and it can 
remain in San Angelo because the satellite broadcasting method allows the company to be 
located almost anywhere. There are both disadvantages and advantages for Rock 300 from its 
location in San Angelo: 
 
Local Disadvantages 
Because Rock 300 supplies live music to late-night audiences, a location on the west 
coast would be preferable to San Angelo’s because of the time differential. Currently, 
the company’s DJs must stay until the early morning. Also, San Angelo’s periodic strong 
rainstorms and icy weather inhibit transmission of Rock 300’s signals to their satellite. 
Strictly from a transmission perspective, relocation to a dry, warm climate with 
minimal precipitation would be preferable. Putting these two conditions together 
would suggest that a better location would be such metro areas as San Diego, Los 
Angeles, Phoenix, or Las Vegas.   
 
San Angelo’s location has proven to be a hindrance in two other respects. The highest 
concentration of bowling centers is in the Midwest. Centers in Texas and Oklahoma 
comprise only about 10% of the total in the country. A more centralized location would 
enable Rock 300 executives to travel by auto to see more existing and potential clients. 
Secondly, air travel from San Angelo has been a limiting factor. Time to distant 
destinations is an average of 6-hours greater per round trip and substantially more 
expensive than flying from other airports 2 to 4 hours away.    
 
Local Advantages 
Rock 300 believes San Angelo’s location allows them to stay “below the radar,” of 
potential competitors. Because of the perception by those in media companies and the 
music business that nothing truly innovative or unique could come out of a small 
isolated region such as San Angelo, Rock 300 has been able to sell its services by being 
overlooked. This has enabled the firm to gain brand equity in the minds of customers 
without attracting attention.  Rock 300 believes their location and the relative lack of 
publicity, which exists for unknown companies, can be a real asset if handled properly.  
 
The local workforce is also a key asset to emerging companies in San Angelo. Salary 
levels for Rock 300 staff are estimated at about half the level they would be for 
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comparably trained staff in larger cities several hours from San Angelo. Turnover is also 
much lower than elsewhere because of the limited number of jobs in broadcasting 
occupations locally, especially for on-air talent. In essence, there are limited 
opportunities for many local workers in their chosen fields, and those who choose not 
to relocate to another city, accept that their opportunities are limited. To encourage 
high employee morale despite the lower compensation and limited future 
opportunities, Rock 300 has developed a highly participative work culture which 
encourages staff involvement and ideas. Employees also are given more control over 
their own positions in exchange for accepting lower wages and reduced mobility. From 
the perspective of many employers, those human resource policies yield a positive 
situation, particularly during a company’s early stages when resources are tight.     
 
Attracting employees to San Angelo can be either difficult or easy depending on the 
recruit’s personal situation.  According to Rock 300: 
 

 
 
However, San Angelo is considered a great community for young married couples, 
especially those with children. For a recruit who wants a family environment and 
quality of life, San Angelo is very appealing.  
 
Branding and Location 
Rock 300 also has encountered a branding issue related to San Angelo’s location. 
Executives believe San Angelo is not well known. And because young adults perceive 
the music capitals to be in New York, Los Angeles, and other large cities, music 
devotees would not believe “a company from a smaller city in the middle of nowhere is 
likely to know what is going on in the music world as would the same company in New 
York, Los Angeles or Dallas.” For these reasons, the company minimizes its location 
when they are selling subscriptions, and most clients do not ask about where Rock 300 
is located until well into the process of subscribing for their services.  
 

“San Angelo has a unique culture.  It is halfway between a city and town.  
San Angelo has the major amenities of a city and the friendliness of a 
town.  We are missing the major entertainment venues that make a city 
“Exciting”.  Our “sixth street” (referring to Austin) is one bar.  That makes 
it hard to attract an innovative young workforce. “  
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The company would like more interaction with Angelo State University. They have identified a 
variety of statistical and marketing studies, which would have proven helpful but they could 
not establish a satisfactory relationship to obtain expertise. They are particularly interested in 
providing internships for students. 
 
Comments/Lessons Learned/Outlook 
Because of the founder’s background in branding and marketing, and his ties to the region, he 
has a keen interest in developing a branding strategy for the region.  He believes San Angelo’s 
isolation can be overcome in some situations and turned to the region’s advantages in other 
situations. He believes one aspect of the region’s marketing and recruitment would be to 
solicit new firms that desire to maintain a low visibility. These could be businesses seeking 
relative secrecy or businesses that simply want time to develop brand equity in the minds of 
their customers, without attracting much attention in their industry.    

 

For More Information: 
 

www.rock300.com 
Rock 300, Inc. 

2117 Knickerbocker Road 
San Angelo, TX 76904 

Phone:   (915) 949-1351 
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CASE STUDY PROFILE:  Trisat Hygrometrics, Inc. 

Overview 
Trisat designs and markets advanced industrial electronics products, specifically 
instrumentation for continuous measurement of moisture content in bulk and sheet materials. 

Business Focus 
Trisat is start-up company still in its formative stages, and to date, there have been no sales. 
For the past three years, R&D has been conducted by the founder and primary owner, an 
individual who spent approximately 30 years as a senior member of the European Space Agency 
(ESA), an international organization of 15 member states. He started in 1968 within the science 
and technology center at Noordwijk in the Netherlands. For about half his career, the founder 
was in the technological laboratories and during the latter half of his career, served in the 
management tier of the ESA. His background is a combination of applied research and 
technology experimentation, new product development, project management, and executive 
management.   
 
Why is Trisat in San Angelo? The founder made frequent trips to the NASA Johnson Space 
Center in Houston in conjunction with his work for the European Space Agency.  He also is a 
general aviation pilot. On one of his trips to Houston, he visited San Angelo and subsequently, 
he bought a small plane to fly from San Angelo whenever he visited NASA. Upon his retirement 
from the ESA in 1998, he moved to San Angelo and spends much of his time in the region, 
although he is still a Dutch citizen.  
 
Trisat has manufactured and tested prototypes for one principal product currently—a 
sophisticated instrument which continuously senses and controls moisture in industrial bulk 
materials. The first application is in measurement of the moisture content of sand used in 
batch or continuous mixers by foundries. The moisture measurement product continuously 
measures the moisture content and adjusts the mix within pre-established parameters. The 
product is much more accurate and reliable than existing measurement methods, allows for 
measurement over the Internet, and is economically priced—it costs between one-third and 
one-seventh as much as existing products. 
 
Similar applications are under development for several other small, niche markets. All of the 
markets are only one thing in common: inaccurate moisture levels are detrimental to product 
manufacturing and sales.  
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Examples of these niche markets include: 
 

 Measurement of particles for wood particle boards after the dryer; 
 Measurement of food stuffs to prevent storage degradation; 
 Measurement of moisture in animal feed pellets; 
 Applications also exist in the chemical industry.  

 
The strategy is to sell moisture sensor/controller products in each of these niche markets with 
sales in each conservatively estimated at several million dollars within three years of entering 
each market. This revenue potential will enable Trisat to become a profitable growing 
company, and yet avoid intense competition from larger advanced instrumentation companies 
that would find the markets too small for their strategy.   
 
Currently, in the US, there is a growing recognition of moisture measurement although the field 
is still relatively uncrowded. In Europe, that is not the case as moisture metering products are 
offered by at least four major companies. Trisat is serving as the US representative for several 
European-based products. And more importantly, Trisat is discussing licensing its moisture-
sensor and controller for industrial bulk materials to a German company for manufacturing and 
distribution in Europe.  
 
Up to this time, Trisat has been internally financed. This approach has enabled attention to be 
devoted nearly exclusively to product development and as well as marketing, rather than fund-
raising. In addition, Trisat decided early to seek outside financing only if it was necessary and 
only after sales had been generated and its business model tested.   
 
Expansion in Tom Green County 
Trisat currently has a small office suite in Southwest San Angelo. It is one of about six small 
service companies in the building, and the current office arrangement is adequate for its 
purposes. Participation in an incubator would be preferred, however, as it would provide more 
contact with other entrepreneurs developing and selling products and services outside San 
Angelo, and possibly, advantages in lower expenses and new services to assist the business as 
Trisat expands.  
 
Trisat’s direct employment levels are not anticipated to grow dramatically however, or ever 
achieve high levels. The company intends to have a small core staff and outsource all other 
functions and tasks. The core group could be as small as three individuals: a technical staff 
member, another person working with suppliers, manufacturers, and shippers, and a third 
person performing key administrative functions. The indirect employment impacts, however, 
are likely to be felt in San Angelo, as manufacturing will be performed by one or more existing 
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machine shops. The electronics components will be purchased from companies in San Antonio 
and/or Austin.  
 
Overall, the company believes San Angelo is a good location for its needs, despite being 
somewhat remote and air travel being expensive. (The founder has since sold his private plane 
and now must rely on commercial service.) Because of local suppliers, labor costs, and its stage 
in product development, the company has not found itself to be at any particular disadvantage. 
In fact, a location anywhere in the US is considered a competitive advantage for Trisat 
compared to established European companies with moisture monitoring products.  
 
In addition to participating in an incubator, Trisat would like more involvement with 
technologists in the region, perhaps through new networks for technology professionals and 
technology companies.  
  
 
Comments/Lessons Learned/Outlook 
Because of the founder’s expertise and lack of ties to the region, this company could be 
located almost anywhere in the United States. It is in San Angelo because of quality of life, 
local suppliers, and intangibles. This company would be a strong candidate to participate in an 
incubator.  
 
 

For More Information 
 

www.hygrometrics.com 
Trisat Inc 

3115 Loop 306 
San Angelo, TX 76904 

Phone:   (915) 651-5772 
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CASE STUDY PROFILE:  Wayne Scott Communications 

Overview 
Wayne Scott Communications (WSCI) specializes in central office and transmission engineering 
and installation as well as installation, maintenance, and training for 911 systems. 

Business Focus 
WSCI was created in 1985, although its growth was relatively restrained until 1995. The 
company began to expand at that time under new ownership and leadership. The CEO joined 
WSCI as manager of engineering in 1988 after a distinguished career with GTE. He purchased 
the company when given the opportunity in 1995. The other key senior staff person is the 
Executive Vice President, who had been president of an electronics company. This individual, 
coming from a consulting background with an MBA from the University of Chicago, initially 
helped on a temporary basis and subsequently was asked to join the company in a full-time 
capacity.  
 
Wayne Scott Communications provides a range of products and services including: 
 

• Central office and transmission engineering and installation 
• COE Installation 
• COE Applications 
• Design Applications 
• Fiber Optic & Span Line Support Services 
• Consulting 
• Training and Certification—on-site training and certification for most 

microwave, fiber optic, T1 span line, rural radio, and power/ground systems 
• 911 Installation and Service (systems from California and Quebec) 

 
Approximately 85%-90% of their revenues (less than $5 million annually) are derived from 
central office products and services and the remainder from 911 systems. The company 
operates principally in Texas, New Mexico, Oklahoma, and Arkansas. It has few competitors in 
the 911 Texas and Oklahoma markets, and anticipates rapid expansion in 911 services in 
coming years.   
 
Despite the horrendous period for most telecommunications companies and many technology 
companies in the past year, WSCI has not experienced a noticeable downturn in business. In 
fact, over the past two years, employment has increased from roughly 30 to 60 employees. The 



San Angelo 
2002 

                                                                                                         Accelerating Technology-Based Economic Growth in The Concho Valley 

                                                                                                                                                                         IC² Institute, The University of Texas at Austin      43 

company continues to seek new employees with appropriate technical backgrounds and skills, 
and could increase employment to 150 within two years.   
 
The company’s finances are in excellent shape. Currently the company has paid off nearly all 
of its debt, relying principally on a small revolving line of credit. Wayne Scott Communications 
anticipates purchases of small companies in the future as a complement to its ongoing internal 
growth.  
 
Expansion in Tom Green County 
Senior company executives believe San Angelo is a great place to live. They see all of the 
following as positives: 
 

 Families—San Angelo is great place to raise a family because of traditional values. 
 

 General livability – for  singles and those who are married but who do not have  
children… Low crime, minimal traffic congestion, and a low cost of living. 

 
 Workforce availability—There is a continuing supply of good experienced 
 employees coming out of Verizon and Goodfellow Air Force Base as well as well trained 

graduates from Angelo State University and two campuses of the Texas State Technical 
College system (Sweetwater and Waco).  

 
 Work ethic—Very strong work ethic in the region.  

 
 Cost of labor—There is a great deal of talent available for the wages paid. Some very 

good workers are paid as little as $8 hour in San Angelo companies, and labor costs are 
substantially below those in Dallas or Austin. 

 
While San Angelo is considered nearly ideal for families, it is also sufficiently close to DFW and 
Austin for those who want more excitement, arts, entertainment, specialized shopping, and 
special events on weekends. 
 
Possible enhancements for the region include: 
 
1. Much more emphasis on entrepreneurship in the region. This includes an incubator. 
 
2. More awareness among ASU students, both graduate and undergraduate, and faculty about 

the career possibilities in technology entrepreneurship. One way of raising this awareness 
would be to involve local entrepreneurs more in ASU courses and activities through 
symposia, classroom presentations, as well as internships.  
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3. Creation of new opportunities for networking among technical staff who work or would like 

to work in the region. 
 
4. Further technical training locally to counteract the minimal training provided by several of 

the large local employers to its technical employees in recent years. 
 
5. Some new thinking about methods to improve passenger service and reduce the exorbitant 

air fares at the airport. 
 
Comments/Lessons Learned/Outlook 
This employer is a classic “spin-out” or company, which relies on technical talent who left a 
larger employer, and is growing successfully. It deserves more recognition locally and more 
attention as the technology component of San Angelo’s economy grows.   
 

 
For More Information 

 
www.wscicom.com 
Ph: 915-944-9919 

1821 Industrial Avenue 
San Angelo, TX 76904 
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CASE STUDY PROFILE:  Data Management, Inc.   

Overview 
Data Management designs, manufactures, and markets one principal software program for time 
and attendance management:  
 
 
 
 

 

 

Business Focus 
Founded in 1988, this company’s owner began his business career in turning around a pizza 
restaurant, developing pizza delivery software, and subsequently software for restaurants more 
generally. During this time, he also became involved in identification methodology and hand 
scanners for use in check cashing. After going down a number of paths, the owner decided 
about two years ago to concentrate all new activities on time and attendance software, after 
selling a number of the software approaches.   
 
At the time of this interview, Data Management had 26 employees and revenues of between $3-
$5 million annually. The company’s primary market is small to mid-sized businesses, although it 
does have software installed at some major corporations. There are currently over 50,000 
customers.  
 
The basic software, known as TimeClock Plus, is $399. With the administrative segment of 
TimeClock Plus, supervisors can monitor, edit, and control employee hours. They can 
determine who is currently working on-site, how many hours employees have worked in a pay 
period, employees who are on call, and identify employees who would receive overtime if they 
were called in during the current pay period. Many other functions such as leave accrual, shift 
schedules, daily and weekly staffing patterns, and so forth, also can be performed by this basic 
program. A variety of different versions of the software run on stand-alone computers or in 
network settings.  There are single user options and multi-user options. The software is useful 
for all types of employment settings, especially those using numerous part-time workers, shift 
workers, and complicated employee schedules. The software, however, is not just for blue-
collar employees or service employers. 

 
“We can’t make the task of doing payroll fun. But we sure can 

make it easy. The absolute easiest way to track employee hours.”
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Additional modules that can be purchased for such functions as: 
 

• Job costing—tracks labor costs each shift on a task basis; 
 
• Multi-company—tracks costs of different employees for companies, which are legally 

distinct, yet operate under the same administrative structure and physical location    
 

• Payroll Import Interface—transfers automatically employee hours 
 

• TimeClock Mobile—tracks employees who work outside an office and away from a PC by 
enabling them to log in via a hand held device; 

 
• Biometrics—verifies employees through thumb or finger prints utilizing four different 

types of hardware: Bio-Hand reader, Bio-Mouse, Bio-Reader, and Bio-Keyboard. 
Hardware for these options are purchased from a company on the east coast and then 
incorporated into the company’s software.   

  
Because of the various features utilized in TimeClock Plus, employers purchasing the software 
frequently save an average of 7% of their total payroll costs.  
 
There is no thought currently to developing a completely new software product line. Only 
about 10% of companies nationwide currently use time and attendance software, leaving 
substantial opportunity for Data Management to increase sales.  

 
Expansion in Tom Green County 
DMI is strongly committed to the region and recently expanded its offices. It now occupies 
approximately 7,000 square feet in a nice part of San Angelo. All sales, service, and shipping 
functions are in the same location.  
 
The company believes San Angelo is very good for raising a family, housing costs are quite low 
compared to many other parts of the country, and the informal, slower pace of life is excellent 
for companies in which employees are considered “family members.”  
 
Employee salaries also are much lower in San Angelo than in major metropolitan areas of Texas 
and other states. Students from ASU and Howard College are excellent sources of talent for the 
company as well as for training options of current employees.   
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DMI believes the current hospitable environment in San Angelo could be improved further 
through:  

 
i. More networking opportunities among technology staff from different companies in the 

future. 
 

ii. Improving the public school system as most employees cannot afford the private 
schools which some executives use to educate their children.   
 

iii. Airport service—The company only uses San Angelo flights when customers are paying 
their travel; otherwise employees drive to Midland and fly from there.  
 

iv. A more efficient approach for tapping into private investors with equity financing. 
 

v. Creating some new options to enhance “mixing” of old and new business owners and 
entrepreneurs—San Angelo still can be “closed” in some ways to business owners who 
have new to the area.  
 

vi. Developing an incubator to help emerging start-up companies would be a positive. At 
one point there was an office suite set-up in downtown San Angelo, and the founder of 
DMI found it very helpful. Because of his positive experience, he would be willing to 
assist an incubator in some capacity.  
 

vii. Identifying effective approaches for bringing back former San Angelo residents who 
have gone elsewhere but wish to return to the area for employment.  

 
Comments/Lessons Learned/Outlook 
This outstanding company has financed its growth entirely through internal funds. In November 
of 2000, DMI was named Business of the Year by the Texas Association of Business and 
Chambers of Commerce. 
 
 

For More Information 
 

www.timeclockplus.com 
Ph: 915-223-9500 

3322 West Loop 306 
San Angelo, TX 76904 
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Graduate Enrollment 
Spring 2001 

 
Master of Arts     
 Communications   19 
 English    19 
 History    10 
 
MBA 
 Accounting   18 
 Management    52 
 
Master of Education 
 Guidance and Counseling  34 

Reading Specialization  12 
School Administration  56 

 
Master of Public Administration 10 
 
Master of Physical Therapy  11 
 
Master of Science 
 Animal Science   22 
 Biology    15 
 Kinesiology   16 
 Psychology (General)  10 

Psychology (Counseling)  32 

Research and Development Assets 
Document  the Base of University and Private Research and 
Development Assets And Identify Programs For Expansion at ASU 
and Howard  

Research and development within a region can be a key driver of 
new products and new companies as well as high value jobs. 
This section highlights published and unpublished data from 
institutions and materials from other sources to describe research 
and development assets in the San Angelo region. Highlights of 
Angelo State University’s research and development activities 
are portrayed initially, with details provided on several areas 
which appear to be a core strength or have potential for 
commercialization. Similar information is provided for Howard 
College. Subsequent sections are devoted to patents within the 
San Angelo region, comments about research and development 
strategies, and areas that may be expanded at the educational 
institutions to facilitate technology-based economic development 
in the San Angelo region.  
     
Angelo State University 
 
According to the published mission statement, Angelo State 
University (ASU) is:  
 
“…a regional comprehensive coeducational institution of higher 
learning offering programs in the liberal and fine arts, sciences, 
education for the health professions, teacher education, and business 
administration, as well as courses of study designed to meet entrance 
requirements for various professional schools… In order to promote 
strong educational opportunities, the University encourages 
programs of faculty research which add to the total body of 
knowledge, develop new and improved techniques of instruction, and 
maintain the competence of faculty members in their respective fields.  
Teaching is the foremost area of faculty contribution, however, 
followed by creative or scholarly activity and service…. Angelo State 
University is committed to providing a wide range of high quality 
academic programs and strives to develop in its students those 

qualities which will enable them to enrich their personal lives, 
improve their abilities to serve and contribute to society, and become 
leaders in their professions and in their communities.” 
 
Based on this mission statement and interviews with faculty and 
administrators, ASU clearly emphasizes quality undergraduate 
instruction. Faculty research is a lower priority, and ongoing 
scholarly activity is limited by the normal teaching load of four 
courses.  Graduate enrollment has been steadily increasing over 
the past decade and now stands at approximately 500 students in 
each of the fall and spring semesters. Enrollment for all degree 
programs with at least 10 graduate students appears below.  
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In addition to these programs there is a Master of Science in 
Nursing, smaller degree programs in a variety of fields, and 
approximately another 50 graduate students who are enrolled in 
non-degree programs.  
 
Besides the MBA program, a number of the graduate programs 
are related to the objectives of this study. For instance, the 
Master of Arts in Communication degree prepares students for 
information services positions that demand information 
technology training, planning and management abilities. The 
Biology Department’s master’s program and their seven 
undergraduate courses in Medical Technology provide a unique 
asset for San Angelo companies in that field. And the strength of 
the Master of Education offerings is far-reaching and has been 
recognized by the Verizon Summer Institute of Technology. The 
two courses offered to the select group of teachers in the Institute 
provide teachers credit toward an MA in curriculum Instruction 
or a Technology Certificate. It is conceivable as well that the 
modules in the course on Technological Media in Instructional 
Settings, may lead to new advances in distance education.   
 
The MBA program, conducted entirely at night, is for indivi-
duals with full-time positions. Its enrollment has been fairly 
steady over the past decade. A new Dean was appointed in 2001 
to lead the School. With a strong background in entrepreneurship 
and outstanding experience at the University of Northern 
Alabama, he brings excellent credentials to the position.  
 
Undergraduate degrees in computer science and the MIS field 
are directly relevant to technology-based economic development. 
The computer science program has attracted outstanding students 
over the years, with many receiving Carr Scholarships. The 
program still is relatively small with about 25 graduates per year. 
There are several MIS graduates annually.   
 

External Grants at ASU 
 
Despite the teaching requirement and the emphasis on quality 
undergraduate instruction, there has been substantial expansion 
of grant and contract resources. A number of years ago the 
annual level of grants was as low as $50,000. That has increased 
to nearly $1.5 million in actual and projected grants.  Major 
grants during the past two years, and those most pertinent to this 
study are shown below. 3  
 
Title: Meats Laboratory  

Funding agency:  San Angelo Health Foundation 
Principal Investigator: Mandy Carr 
Grant award: $350,000 
Years funded: From March 2001 until completion 

 
Title: Business and International Education: Global Trade and 
Business Initiative 

Funding agency: 
Principal Investigator: Sharynn Tomlin 
Grant award: $152,610 
Years funded: From July 2001 until June 2002 

 
Title: Undergraduate Research 

Funding agency:  Welch Foundation 
Principal Investigator: George Shankle 
Grant award: $75,000 
Years funded: From June 1999 until May 2002 

 
Title: Texas Prefreshman Engineering Program 

Funding agency:  Sid Richardson Foundation via UT-San Antonio 
Principal Investigator:  David Loyd (Fred Wilson) 
Grant award: $61,500 
Years funded: From June 2000 through August 2001 

 

                                                 
3  Information provided by Dean of Graduate Programs in personal 
interview, summer 2001.  
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Title: Preparing Tomorrow’s Teachers to Use Technology-Capacity 
Building  

Funding agency:  U.S. Department of Education 
Principal Investigator: John Miazga and Carol Diminnie 
Grant award: $83,127 
Years funded: September 1999 through August 2001 

 
 

Title: Establishment of Instructional Technology Program 
Funding agency:  GTE Foundation 
Principal Investigator: John Miazga and Carol Diminnie 
Grant award: $100,000 
Years funded: April 2000 until funds exhausted 

 
 

Title: Preparing Tomorrow’s Teachers to Use Technology-
Implementation Grant 

Funding agency:  U.S. Department of Education 
Principal Investigator: John Miazga and Carol Diminnie 
Grant award: $446,915 
Years funded: June 2000 through May 2003 

 
 
Title: Preparation of Carbon Samples 

Funding agency:  Lawrence Livermore National Laboratory 
Principal Investigator: David Loyd 
Grant award: $29,276 
Years funded: September 1998 through August 2001 

 
 

Title: Investigation of Carrier Transfer Processes in Piezoelectric 
Quantum Wells Under Pressure with Photoluminescence Excitation 
Spectroscopy 

Funding agency:  The Research Corporation  
Principal Investigator: Toni Sauncy 
Grant award: $38,830 
Years funded: August 2000 through August 2002 

 

Select Programs at Howard College 
 
Howard College offers a variety of two-year degree plans that 
attract students in the pursuit of vocational and academic educa-
tion, an increasing focus on technology to achieve its core 
missions, and customized training tailored to business needs. In 
addition to community education courses and career develop-
ment courses leading to certificates, Howard’s vocational and 
technical programs lead to an associate degree. And Howard 
students are enrolled in numerous arts and sciences courses for 
freshman and sophomore courses that may apply toward a 
baccalaureate degree upon transfer. Programs most relevant to 
technology-based economic development are: Business, 
Computer-Aided Drafting Technology, Computer Information 
Systems, Criminal Justice Technology, Emergency Medical 
Technology, Health Information Technology, Vocational 
Nursing, and Respiratory Care.  
 
In the area of business there are seven options available: 
Associate in Applied Science in business with special-ization in 
accounting, management, or marketing, certificates in the same 
three fields, and a basic certificate. Howard’s computer 
information systems program has courses in programming, MIS, 
and PC maintenance and networking. The current degree offered 
is the Associate of Applied Science degree in computer 
information systems. The majority of Howard’s computer 
students specialize in maintenance and networking.  
 
As noted on the Howard College website, Howard College’s 
Workforce Training Division works with businesses and 
industries to identify, design, and deliver training to meet their 
specific requirements. The division also provides training 
opportunities for individuals seeking to improve their workplace 
skills or attain new skills. In addition, division staff assists 
businesses and industries seeking resources for training needs, 
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write grants to secure such funding, and administer grants when 
successful.   
 
Interviews in the region provided very positive feedback about 
the importance and quality of Howard’s course offerings. During 
the course of an interview with one major employer, it came out 
that the interview had been granted for one primary purpose: to 
make the point that additional technical educational courses need 
to be developed and taught at Howard. This individual lauded 
the existing courses and provided numerous compliments. He 
simply wants more courses that his employees can take for 
improving their job skills and for their personal enrichment. He 
recognized the resource limitations of Howard and how certain 
courses can be offered only if minimum enrollments are 
achieved.  His primary recommendation was that the community 
needed to contribute funding for enhancement of current courses. 
He thought the West Texas Training Center (WTTC), which 
Howard utilizes for many of its courses, is a state-of-the-art 
facility, which is unmatched in most other Texas communities. 
However, he believes that its interactive classrooms, computer 
labs, and innovative equipment have given the impression to 
some people that Howard College has the financial resources to 
offer anything asked of them. This interviewee believes 
additional resources are needed now to enhance the teaching and 
other systems, which will enable Howard to utilize fully the 
WTTC. 
 
External Funding at Howard College  
 
Grants and contracts at Howard enable current initiatives to be 
enhanced, and more importantly, new initiatives and services to 
be offered. Howard’s grants have expanded during the past five 
years. Also, Howard has won a number of highly competitive 
awards over the past two years.  
 

Four major grants have been obtained through the State of 
Texas’ Skills Development Fund. Two are very recent. 4 
San Angelo Technology Consortium ($228,346) -- The grant will create 

18 jobs and upgrade 152 for the nine-member business consortium, which 
includes BTG, Inc.; CalTech Software Systems, Inc.; Central Texas 
Communications; Communications, Etc.; ManTech; Newsfoto Yearbooks; 
San Angelo Standard-Times; SITEL Corporation; and West Central 
Wireless. Howard College will provide the consortium with training for 
positions such as network engineer, systems analyst, data technician, staff 
engineer, press operator, shift manager, supervisor, and more. 

 
Baptist Memorials ($37,788) --The grant will create 30 jobs and upgrade 60 

for nurse aides, certified nurse aides, licensed vocational nurses, and 
clerical positions.  Howard College will provide training in medical 
terminology, medical coding, CPR, certified nurse aide, management, 
pharmacy technician, computers, and more. 

 
Two earlier Skills Development Fund grants, totaling $365,394, 
supported a partnership between Howard College and BlueCross 
BlueShield of Texas Inc. and a health-care consortium of four 
firms, to train workers for 350 new or upgraded jobs.  
 
The first grant of $243,560 upgraded 250 existing jobs for the 
health care-consortium through customized training for the La 
Esperanza Clinic Inc., San Angelo Community Medical Center, 
Shannon Health System, and West Texas Medical Associates. A 
major benefit from the training was upgrading of skills and 
hourly wages higher than those for the region as a whole. The 
second grant of $121,834, provided customized training for 40 
new jobs and 60 upgraded positions, including claims examiners, 
customer service representatives, and supervisors.  Other grants 
awarded in recent years to Howard College and their partnering 
employers are provided below.  
 

BlueCross BlueShield of Texas -- $434,679  
Goodyear Proving Grounds -- $35,923  
ManTech -- $56,226  

                                                 
4  Information provided in private correspondence by the Director of 
Workforce Training at Howard College.  
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Manufacturing Consortium -- $484,451 
Bryant Electric 
Ethicon 
Hirschfeld Steel 
LRK Electric 
Templeton Construction 
Twin Mountain Fence Supply  

Manufacturing Consortium (Amendment) -- $32,349 
Cal Tech 
Communications, Etc. 
Goodyear Proving Grounds 
Hirschfeld Steel 
INET Network Consultants 
San Angelo Community Medical Center 
Shannon Health System 
Sitel Corporation 
Trimble-Batjer Insurance 
West Central Wireless 
West Texas Medical Associates  

Ranchers’ Lamb -- $30,382  
Templeton Construction -- $34,697  
 

This brings the total number of grants to 11, and the total amount 
of funding to $1,740,235, an outstanding record of achievement 
for competitive awards. 
 Another major initiative of Howard College is the Tech-Prep 
Partnership.  The Concho Valley School-To-Work/Tech Prep 
Partnership includes employers, school districts, government 
agencies, postsecondary institutions and community-based 
organizations in the 13 county Concho Valley Region. The board 
and staff of the Partnership are responsible for implementing the 
Tech Prep grant funded by the Texas Higher Education 
Coordinating Board and the School-To-Work grant funded by 
the Texas Workforce Commission. The Concho Valley School-
To-Work/Tech Prep Partnership is assisting independent school 
districts, community colleges, universities, community-based 
organizations, and employers in implementing School-To-Work 
and Tech Prep activities in the Concho Valley Region.  

Patents 
One indicator of a region’s research and development prowess 
and potential for technology-based economic development is its 
patents. As a measure of the intellectual property within a region, 
the number of patents has been viewed as a gauge of the 
technological talent in the region and a rough predictor of start-
up companies and new products.  

Relevant patent data is shown in Table I. Data is based on utility 
patents granted from 1990 - 1999 with a first-named inventor 
who resided in the United States. According to the U.S. Patent 
and Trademark Office (USPTO) of the U.S. Department of 
Commerce, the majority of patents issued are utility (i.e. 
invention) patents. Other types of patents and patent documents 
issued but not included in Table 1 are plant patents, design 
patents, statutory invention registration documents, and 
defensive publications. 

The geographic distribution of patents is based on the residence 
of the inventor whose name appears first on the printed patent. 
An inventor’s county of residence is not necessarily the same as 
the inventor’s county of employment. However, a distribution of 
patent activity by metropolitan area is, by definition, more likely 
to encompass residential and employment areas, and is the only 
data available presently. 

The data in Table I, from 1990 through 1999, shows the San 
Angelo region to rank low in relation to comparable regions. In 
fact, San Angelo ranks far below several of the regions: 
Sherman-Denison, Wichita Falls, Grand Forks, and Jackson. 
Because there is a correlation between patent activity and 
educational institutions, the following institutions may account 
for the higher level of activity in those areas: 

• Austin College (Sherman-Denison) 
• Midwestern State (Wichita Falls)  
• University of North Dakota (Grand Forks) 
• Freed-Hardemann University, Union University (Jackson)
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Table 1.  Patents by Selected Metropolitan Areas by Year, 1990-1999 

Name 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 Total 

San Angelo 
Tom Green County 5 4 4 4 2 3 0 1 5 3 31 
Abilene 
Taylor County 2 4 3 2 5 5 5 7 4 5 42 
Alexandria, LA 
Rapides Parish 9 7 7 3 7 4 11 5 10 8 71 

Grand Forks, ND-MN
Polk County, MN (24) 
Grand Forks County, ND (69) 

7 11 7 11 7 9 13 6 11 11 93 

Grand Junction, CO 
Mesa County 11 7 6 5 8 11 12 9 8 11 88 
Jackson, TN 
Chester County (2) 
Madison County (89) 4 8 5 10 10 7 9 5 12 21 91 

St. Joseph, MO 
Andrew County (3) 
Buchanan County (61) 

4 4 2 8 8 8 9 4 6 11 64 

Sherman-Denison 
Grayson County 18 17 20 14 16 8 34 33 19 25 204 
Texarcana, TX-AR 
Miller County, AR (14) 
Bowie County, TX  (28) 2 4 3 3 7 4 7 4 3 5 42 

Wichita Falls 
Archer County (48 
Wichita County (60) 10 10 10 16 14 12 10 6 11 9 108 

 
Sources: Utility Patent Data: http://www.uspto.gov/web/offices/ac/ido/oeip/taf/county.pdf 
Population Data: Census 2000 PHC- T- 3. Ranking Tables for Metropolitan Areas: 1990 and 2000,  
Table 1: Metropolitan Areas and their Geographic Components in Alphabetic Sort, 1990 and 2000  
Population, and Numeric and Percent Population Change: 1990 to 2000  www.census.gov/population/cen2000/phc-
t3/tab01.pdf.  The number of patents for each county in the MSA is provided in parentheses under the MSA heading. 
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The differences across the regions are NOT due to differences in 
population. To ensure that the small differences in population 
across the regions were not accounting for the different number 
of patents, numbers of patents per capita were computed. Results 
are shown in Table 2. The pattern is clear: San Angelo still ranks 
low, although it is only slightly below Abilene and Texarkana.   

 
 
Sources: Utility Patent Data: http://www.uspto.gov/web/offices/ac/ido/oeip/taf/county.pdf 
Population Data: Census 2000 PHC- T- 3. Ranking Tables for Metropolitan Areas: 1990 
and 2000, Table 1: Metropolitan Areas and their Geographic Components in Alphabetic 
Sort, 1990 and 2000 Population, and Numeric and Percent Population Change: 1990 to 
2000 www.census.gov/population/cen2000/phc-t3/tab01.pdf 

Based on prior research, the IC² Institute team has determined 
there is a general pattern of patents per capita, based on a metro 
area’s population size—in general, patents per capita are higher 
in larger metro areas than in smaller metro areas. Table 3 shows 
relevant data for Texas metro areas slightly larger than San 
Angelo.  

 
 
Sources: Utility Patent Data: http://www.uspto.gov/web/offices/ac/ido/oeip/taf/county.pdf 
Population Data: Census 2000 PHC- T- 3. Ranking Tables for Metropolitan Areas: 1990 
and 2000, Table 1: Metropolitan Areas and their Geographic Components in Alphabetic 
Sort, 1990 and 2000 Population, and Numeric and Percent Population Change: 1990 to 
2000 www.census.gov/population/cen2000/phc-t3/tab01.pdf 
 
Based on this data, San Angelo still ranks lower than all other 
regions with the exception of Laredo. (Note that communities 

Table 2.  Patents Per Capita In MSAs 
 

Total Population Ratio* 
San Angelo  31 104,010  0.298 
 
Abilene   42 126,555  0.332 
 
Alexandria, LA  71 126,337  0.562 
 
Grand Forks, ND-MN 93   97,478  0.954 
 
Grand Junction, CO  88 116,255  0.757 
  
Jackson, TN  91 107,377  0.847 
 
St. Joseph, MO  64 102,490  0.624 
   
Sherman-Denison 204 110,595  1.845 
 
Texarkana, Texarkana  42 129,749  0.324 
 
Wichita Falls  108 140,518  0.769 
 
* per 100 residents 

 
Table 3. Patents On Per Capita Basis 

(Total/MSA Population) 
 

Total Population Ratio * 
Amarillo, TX MSA  147 217,858  0.675 
 
Longview-Marshall,  
     TX MSA   252 208,780  1.207 
 
Laredo, TX MSA     14 193,117  0.072 
 
Lubbock, TX MSA   222 242,628  0.915 
 
Killeen-Temple, TX MSA   106 312,952  0.339 
 
Odessa-Midland, TX MSA  191 237,132  0.805 
 
Tyler, TX MSA    148 174,706  0.847 
 
Waco, TX MSA    102 213,517  0.478 
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ranking high nationally, such as Austin, have per capita patent 
ratios above 5. Austin’s total number of patents over the same 
1990-1999 time period was 7761, with the ratio per 1,000 
residents of 6.210 patents.)  

 
In summary, the patent information for the MSAs illustrates that 
San Angelo has a subpar record on patents.    

Comments About Research & Development  
 

Like most other smaller metropolitan regions, San Angelo has 
limited on-going research and development that can be leveraged 
to provide new products and new companies. Most significant 
R&D centers in the country are associated with major 
universities, government research laboratories and facilities, or 
large concentrations of technology companies. Most such R&D 
centers have taken years, indeed, decades, to emerge. Neither 
Angelo State University nor Howard College has the resources 
or mission to become a higher education research institution. 
Each of the institutions has pockets of research being undertaken 
which may lead eventually to new companies in the region; if 
and when these occur, they will be by-products of having 
achieved other goals. Private companies in San Angelo are not 
concentrating on R&D, based on the patent data presented 
earlier. And the R&D at Goodfellow AFB, to the extent it exists, 
is unknown and may not have commercialization potential any 
time soon.  

 
Without an “engine” consistently spinning out the technologies 
from research and development, and because of the diversified 
nature of the region’s economy, a specialized R&D base is 
unlikely to evolve without a significant catalyst or without 
bringing R&D to the region. While there are, and increasingly 
will be R&D assets locally, they are unlikely to become an 
impetus for many new companies.  There are, however, a variety 

of small steps which regional leaders and university officials 
could take to enhance the R&D situation.   
 

(1) Focus on niche R&D areas that already exist in the region 
and import R&D being conducted elsewhere, which would 
complement current research to create small research 
clusters. These might include niches such as (a) education-
al products and services, especially related to distance 
education; (b) security and defense products, and services 
related to work at Goodfellow; (c) water conservation 
technologies; (d) energy conservation and renewable 
energy products; and (e) new products and services for 
data and disaster recovery markets.   

 
(2) Create small research funds for faculty—Universities such 

as the University of South Carolina (USC) support new 
research by faculty that is high-risk and unlikely to be 
supported by traditional sponsors without further 
development. The USC Research Foundation in the past 
has allocated approximately $100,000 annually, which 
provides small grants (under $20,000), which faculty often 
use to accumulate empirical data for use in competitive 
proposals to external sponsors.  

 
(3) Start a program to assist small private companies in the 

region to apply for SBIR/STTR grant opportunities issued 
by the federal agencies. A number of states, particularly in 
the upper Midwest and the Great Plains, have an out-
standing record of SBIR and STTR awards, given their 
population size and level of technological sophistication. 
The cost of a regional SBIR/STTR effort would be 
inconsequential and could be shared across educational 
institutions. This service could be offered at the incubator, 
although it would require extensive collaboration between 
ASU and Howard College in order to succeed.   
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Programs for Expansion at ASU & Howard College 
  
Resource constraints at the two educational institutions will 
determine what areas, if any, can be expanded or created. That is 
a reality of life, and for that reason, the IC² Institute team is 
reluctant to offer suggestions. Without resource constraints, we 
would advise: 
 
At ASU, entrepreneurship should be expanded, and the new dean 
of Business is working toward that end. Because the Dean 
started the Tennessee Valley for Entrepreneurial Education and 
is familiar with incubators, the timing for expansion of ASU’s 
entrepreneurship is propitious. Computer Science and MIS were 
identified during interviews as programs, which should be 
enhanced and expanded. Besides general university funding 
constraints to expansion of enrollment or development of a 
graduate degree in computer science, there are internal and 
market limitations. The ASU teaching load rules are demanding 
even with the relief for faculty to teach graduate courses. Much 
more importantly, recruiting a host of new faculty for a new 
graduate degree program would prove very difficult, even during 
technology slumps. It needs to be noted also that current ASU 
computer science faculty are teaching continuing education 
courses and credit courses upon demand to employers such as 
Goodfellow AFB, when faculty agree to teach a course in an 
overload situation. If a graduate program or graduate level 
courses are deemed crucial in coming years, and the entire cost 

cannot be borne by local private employers, an economic 
development entity might consider stepping in and providing 
supplemental salary support to ASU or, perhaps sponsoring a 
series of advanced certificate programs. ASU administrators 
believe that certificate programs will be expanded in coming 
years, and computer science might be one of the early programs, 
if there are sufficient demand and financial support offered.    
 
Given Howard College’s funding structure and their use of 
permanent and adjunct teachers, as well as their responsiveness 
to community needs, we do not find a compelling need to 
recommend a different strategy or specific courses which have 
not already been considered by Howard College administrators. 
As noted previously, employers with whom we spoke, while not 
uniformly complementary about their interactions with Howard, 
were nearly so. And in those instances in which Howard did not 
meet their needs, it was understood that funding limitations were 
the cause. Making a recommendation that Howard provide 
additional computer-related, medical technology, or other types 
of technical training without suggesting a realistic possibility of 
their funding this differently than in the past would be moot.  
 
The only suggestion is that Howard College consider the training 
suggestions made elsewhere in this report (Entertech, MSTTC, 
FastTRAC), to determine if their collaboration would meet a 
need in the region and could be fulfilled within current and 
projected budget constraints.

.    
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Summary  
 

It is important to be realistic about San Angelo’s ability to 
compete in the R&D arena with other metro areas. Because 
commercialization of local R&D per se is unlikely to be 
significant, one of the primary requirements in terms of 
commercialization must be to involve the region’s faculty and 
students in local start-up, emerging companies.   
 
A summary of actions that would enhance entrepreneurship in 
the region includes:   
 

• Develop an angel network. 
 

• Study the possibility of setting up a fund for recruitment 
of entrepreneurs. 
 

• Establish a robust “know-how network” of professional 
service providers to offer services at discounted rates to 
companies in the incubator. 

 
• Enhance technical networking among professionals in 

San Angelo via the incubator. 
 

• Look into various ways of showing appreciation to 
students in the community and engaging them in 
community activities. 

 

• Consider creating a small fund for IT internships with 
local employers. 
 

• Examine one or more technology recognition programs 
within the region. 

 
• Improve the research and development situation by: 

 
o focusing on niche R&D areas that already exist and 

consider importing R&D being conducted elsewhere, 
which would complement current research to create 
small research clusters; 

 
o increase internal funding for research within ASU and 

Howard that could generate additional funding from 
external sponsors; and 

 
o review approaches which would assist local small 

companies in obtaining SBIR/STTR grant awards. 
 

• Continue planned expansions of programs at ASU which 
would benefit technology-based economic development 
and consider new training programs in conjunction with 
Howard College that would fulfill a need with local 
organizations and employers.
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Identification Of Education And Training Needs 
For Technology Employers In San Angelo 
 

ob Titles and skill sets have been identified through interviews 
with the following employers in the San Angelo area: Ethicon, 
Sitel, United Services Automobile Association (USAA), West 

Texas Training Center, Howard College, and the Concho Valley 
Workforce Development Board. Numerous additional interviews 
were conducted with regional employers, regional internet service 
providers, smaller technology companies, and other entities. The data 
presented here represents a compilation of information from all of 
these companies. Further, all of the companies were promised 
anonymity regarding specific responses; hence the aggregate method 
of data presentation.  

Skill requirements both for current employment and projected 
employments are listed on the following pages.  Job skills were 
identified through utilization of O-NET.  Specific skill levels when 
identified are based upon review of Occupational Profiles of the 
ACT WorkKeys System.  Not all O-NET job titles are identified in 
the Occupational Profiles.  

Job titles are:   

• Network Systems and Data Communication Analysts 

• Computer Support Specialist 

• Computer Security Specialists 

• Computer Programmer 

• Computer Operators 

• Computer Software Engineers / Applications 

• Computer Software Engineers / Systems Software 

• First line Supervisors / Managers Installers and Repairers 

• Computer and Information Systems Managers 

• Technical Directors / Managers 

• Telemarketers – Spanish  

• First line Supervisors / Customer Service 

J 
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 Skill Requirements for NETWORK SYSTEMS AND DATA COMMUNICATIONS ANALYSTS 
 

Skills Skills Definitions 

Active Learning Working with new material or information to grasp its implications 

Operations Analysis Analyzing needs and product requirements to create a design 

Testing Conducting tests to determine whether equipment, software, or procedures are  \operating as expected 

Reading Comprehension Understanding written sentences and paragraphs in work related documents 

Critical Thinking Using logic and analysis to identify the strengths and weaknesses of different approaches 

Judgment and Decision Making Weighing the relative costs and benefits of a potential action 

Identification of Key Causes Identifying the things that must be changed to achieve a goal 

Equipment Selection Determining the kind of tools and equipment needed to do a job 

Instructing Teaching others how to do something 

Identifying Downstream Consequences Determining the long-term outcomes of a change in operations 

Operation Monitoring Watching gauges, dials, or other indicators to make sure a machine is working properly 

Information Gathering Knowing how to find information and identifying essential information 

Writing Communicating effectively with others in writing as indicated by the needs of the audience 

Active Listening Listening to what other people are saying and asking questions as appropriate 

Learning Strategies Using multiple approaches when learning or teaching new things 

Idea Evaluation Evaluating the likely success of an idea in relation to the demands of the situation 

Systems Evaluation Looking at many indicators of system performance, taking into account their accuracy 

Visioning Developing an image of how a system should work under ideal conditions 

Implementation Planning Developing approaches for implementing an idea 

Problem Identification Identifying the nature of problems 

No WorkKeys Occupational Profile is available. 
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 Skill Requirements for COMPUTER SUPPORT SPECIALISTS  
 

Skills Skills Definitions 

Instructing Teaching others how to do something 

Troubleshooting Determining what is causing an operating error and deciding what to do about it 

Testing Conducting tests to determine whether equipment, software, or procedures are operating as expected 

Operations Analysis Analyzing needs and product requirements to create a design 

Problem Identification Identifying the nature of problems 

Reading Comprehension Understanding written sentences and paragraphs in work related documents 

Information Gathering Knowing how to find information and identifying essential information 

Critical Thinking Using logic and analysis to identify the strengths and weaknesses of different approaches 

Active Listening Listening to what other people are saying and asking questions as appropriate 

Equipment Selection Determining the kind of tools and equipment needed to do a job 

Product Inspection Inspecting and evaluating the quality of products 

Judgment and Decision Making Weighing the relative costs and benefits of a potential action 

Operation Monitoring Watching gauges, dials, or other indicators to make sure a machine is working properly 

Solution Appraisal Observing and evaluating the outcomes of a problem solution to identify lessons learned or redirect efforts 

Information Organization Finding ways to structure or classify multiple pieces of information 

Speaking Talking to others to effectively convey information 

Active Learning Working with new material or information to grasp its implications 

Learning Strategies Using multiple approaches when learning or teaching new things 

Management of Personnel Resources Motivating, developing, and directing people as they work, identifying the best people for the job 

Systems Evaluation Looking at many indicators of system performance,  

No WorkKeys Occupational Profile is available.  
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Skill Requirements for COMPUTER SECURITY SPECIALISTS 
 

Skills Skills Definitions 
Programming Writing computer programs for various purposes 

Writing Communicating effectively with others in writing as indicated by the needs of the audience 

Implementation Planning Developing approaches for implementing an idea 

Idea Generation Generating a number of different approaches to problems 

Technology Design Generating or adapting equipment and technology to serve user needs 

Mathematics Using mathematics to solve problems 

Active Listening Listening to what other people are saying and asking questions as appropriate 

Installation Installing equipment, machines, wiring, or programs to meet specifications 

Operations Analysis Analyzing needs and product requirements to create a design 

Problem Identification Identifying the nature of problems 

Critical Thinking Using logic and analysis to identify the strengths and weaknesses of different approaches 

Reading Comprehension Understanding written sentences and paragraphs in work related documents 

Testing Conducting tests to determine whether equipment, software, or procedures are operating as expected 

Equipment Selection Determining the kind of tools and equipment needed to do a job 

Idea Evaluation Evaluating the likely success of an idea in relation to the demands of the situation 

Product Inspection Inspecting and evaluating the quality of products 

Speaking Talking to others to effectively convey information 

Science Using scientific methods to solve problems 

 
No WorkKeys Occupational Profile is available.  
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Skill Requirements for COMPUTER PROGRAMMERS 
Skills Skills Definitions 

Programming Writing computer programs for various purposes 

Writing Communicating effectively with others in writing as indicated by the needs of the audience 

Reading Comprehension Understanding written sentences and paragraphs in work related documents 

Critical Thinking Using logic and analysis to identify the strengths and weaknesses of different approaches 

Information Organization Finding ways to structure or classify multiple pieces of information 

Testing Conducting tests to determine whether equipment, software, or procedures are operating as expected 

Problem Identification Identifying the nature of problems 

Active Learning Working with new material or information to grasp its implications 

Active Listening Listening to what other people are saying and asking questions as appropriate 

Troubleshooting Determining what is causing an operating error and deciding what to do about it 

Operations Analysis Analyzing needs and product requirements to create a design 

Idea Generation Generating a number of different approaches to problems 

Solution Appraisal Observing and evaluating the outcomes of a problem solution to identify lessons learned or redirect efforts 

Speaking Talking to others to effectively convey information 

Technology Design Generating or adapting equipment and technology to serve user needs 

Synthesis/Reorganization Reorganizing information to get a better approach to problems or tasks 

Information Gathering Knowing how to find information and identifying essential information 

Coordination Adjusting actions in relation to others' actions 

Visioning Developing an image of how a system should work under ideal conditions 

Instructing Teaching others how to do something 

 
  

 

 WorkKeys Occupational Profile for Computer Programmers 
Applied Mathematics  Level 6 –Range 4 to 7 
Listening    Level 4 –Range 3 to 5 
Locating Information Level 5 –Range 3 to 6 
Observation  Level 5 –Range 4 to 6 
Reading for Information Level 5 –Range 4 to 7 
Teamwork  Level 4 –Range 3 to 6  
Writing   Level 4 –Range 3 to 5 
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Skill Requirements for COMPUTER OPERATORS 
Skills Skills Definitions 

Problem Identification Identifying the nature of problems 

Reading Comprehension Understanding written sentences and paragraphs in work related documents 

Operation and Control Controlling operations of equipment or systems 

Speaking Talking to others to effectively convey information 

Operation Monitoring Watching gauges, dials, or other indicators to make sure a machine is working properly 

Monitoring Assessing how well one is doing when learning or doing something 

Troubleshooting Determining what is causing an operating error and deciding what to do about it 

Equipment Selection Determining the kind of tools and equipment needed to do a job 

Active Listening Listening to what other people are saying and asking questions as appropriate 

Solution Appraisal Observing and evaluating the outcomes of a problem solution to identify lessons learned or redirect efforts 

Information Organization Finding ways to structure or classify multiple pieces of information 

 
 

WorkKeys Occupational Profile for Computer Operators 
Applied Mathematics   Level 5 –Range 4 to 7 
Applied Technology  Level 6 –Range 4 to 6 
Listening    Level 4 –Range 3 to 5 
Locating Information Level 5 –Range 3 to 6 
Observation  Level 6 –Range 4 to 6 
Reading for Information Level 5 –Range 4 to 7 
Teamwork  Level 5 –Range 3 to 6  
Writing   Level 3– Range 3 to 5 
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Skill Requirements for COMPUTER SOFTWARE ENGINEERS, APPLICATIONS 

No WorkKeys Occupational Profile is available. 
 

Skills Skills Definitions 

Operations Analysis Analyzing needs and product requirements to create a design 

Mathematics Using mathematics to solve problems 

Information Organization Finding ways to structure or classify multiple pieces of information 

Programming Writing computer programs for various purposes 

Troubleshooting Determining what is causing an operating error and deciding what to do about it 

Science Using scientific methods to solve problems 

Information Gathering Knowing how to find information and identifying essential information 

Active Learning Working with new material or information to grasp its implications 

Speaking Talking to others to effectively convey information 

Problem Identification Identifying the nature of problems 

Critical Thinking Using logic and analysis to identify the strengths and weaknesses of different approaches 

Testing Conducting tests to determine whether equipment, software, or procedures are operating as expected 

Judgment and Decision Making Weighing the relative costs and benefits of a potential action 

Technology Design Generating or adapting equipment and technology to serve user needs 

Reading Comprehension Understanding written sentences and paragraphs in work related documents 

Active Listening Listening to what other people are saying and asking questions as appropriate 

Implementation Planning Developing approaches for implementing an idea 

Installation Installing equipment, machines, wiring, or programs to meet specifications 

Management of Material Resources Obtaining and seeing to the appropriate use of equipment, facilities, and materials needed to do certain work 

Equipment Selection Determining the kind of tools and equipment needed to do a job 
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Skill Requirements for COMPUTER SOFTWARE ENGINEERS, SYSTEMS SOFTWARE 

Skills Skills Definitions 

Operations Analysis Analyzing needs and product requirements to create a design 

Mathematics Using mathematics to solve problems 

Information Organization Finding ways to structure or classify multiple pieces of information 

Programming Writing computer programs for various purposes 

Troubleshooting Determining what is causing an operating error and deciding what to do about it 

Science Using scientific methods to solve problems 

Information Gathering Knowing how to find information and identifying essential information 

Active Learning Working with new material or information to grasp its implications 

Speaking Talking to others to effectively convey information 

Problem Identification Identifying the nature of problems 

Critical Thinking Using logic and analysis to identify the strengths and weaknesses of different approaches 

Testing Conducting tests to determine whether equipment, software, or procedures are operating as expected 

Judgment and Decision Making Weighing the relative costs and benefits of a potential action 

Technology Design Generating or adapting equipment and technology to serve user needs 

Reading Comprehension Understanding written sentences and paragraphs in work related documents 

Active Listening Listening to what other people are saying and asking questions as appropriate 

Implementation Planning Developing approaches for implementing an idea 

Installation Installing equipment, machines, wiring, or programs to meet specifications 

Management of Material Resources Obtaining and seeing to the appropriate use of equipment, facilities, and materials needed to do certain work 

Equipment Selection Determining the kind of tools and equipment needed to do a job 

 
No WorkKeys Occupational Profile is available.  
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Skill Requirements for FIRST-LINE SUPERVISORS/MANAGERS OF INSTALLERS, AND REPAIRERS 
Skills Skills Definitions 

Coordination Adjusting actions in relation to others' actions 

Management of Personnel Resources Motivating, developing, and directing people as they work, identifying the best people for the job 

Time Management Managing one's own time and the time of others 

Implementation Planning Developing approaches for implementing an idea 

Management of Financial Resources Determining how money will be spent to get the work done, and accounting for these expenditures 

Identification of Key Causes Identifying the things that must be changed to achieve a goal 

Problem Identification Identifying the nature of problems 

Monitoring Assessing how well one is doing when learning or doing something 

Speaking Talking to others to effectively convey information 

Writing Communicating effectively with others in writing as indicated by the needs of the audience 

Management of Material Resources Obtaining and seeing to the appropriate use of equipment, facilities, and materials needed to do certain work 

Judgment and Decision Making Weighing the relative costs and benefits of a potential action 

Critical Thinking Using logic and analysis to identify the strengths and weaknesses of different approaches 

Active Listening Listening to what other people are saying and asking questions as appropriate 

Reading Comprehension Understanding written sentences and paragraphs in work related documents 

Visioning Developing an image of how a system should work under ideal conditions 

Product Inspection Inspecting and evaluating the quality of products 

Equipment Selection Determining the kind of tools and equipment needed to do a job 

Solution Appraisal Observing and evaluating the outcomes of a problem solution to identify lessons learned or redirect efforts 

Idea Evaluation Evaluating the likely success of an idea in relation to the demands of the situation 

 WorkKeys Occupational Profile for 
First Line Supervisors and Managers 

Applied Mathematics   Level 5 –Range 4 to 7 
Applied Technology  Level 6 –Range 4 to 6 
Listening    Level 5 –Range 3 to 5 
Locating Information Level 5 –Range 3 to 6 
Observation  Level 5 –Range 4 to 6 
Reading for Information Level 6 –Range 4 to 7 
Teamwork  Level 6 –Range 3 to 6 
Writing Level 3– Range 3 to 5
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Skill Requirements for COMPUTER AND INFORMATION SYSTEMS MANAGERS 
Skills Skills Definitions 

Problem Identification Identifying the nature of problems 

Coordination Adjusting actions in relation to others' actions 

Judgment and Decision Making Weighing the relative costs and benefits of a potential action 

Implementation Planning Developing approaches for implementing an idea 

Writing Communicating effectively with others in writing as indicated by the needs of the audience 

Active Learning Working with new material or information to grasp its implications 

Speaking Talking to others to effectively convey information 

Reading Comprehension Understanding written sentences and paragraphs in work related documents 

Management of Personnel Resources Motivating, developing, and directing people as they work, identifying the best people for the job 

Information Gathering Knowing how to find information and identifying essential information 

Critical Thinking Using logic and analysis to identify the strengths and weaknesses of different approaches 

Management of Material Resources Obtaining and seeing to the appropriate use of equipment, facilities, and materials needed to do certain work 

Operations Analysis Analyzing needs and product requirements to create a design 

Solution Appraisal Observing and evaluating the outcomes of a problem solution to identify lessons learned or redirect efforts 

Idea Evaluation Evaluating the likely success of an idea in relation to the demands of the situation 

Social Perceptiveness Being aware of others' reactions and understanding why they react the way they do 

Management of Financial Resources Determining how money will be spent to get the work done, and accounting for these expenditures 

Systems Evaluation Looking at many indicators of system performance, taking into account their accuracy 

Idea Generation Generating a number of different approaches to problems 

Visioning Developing an image of how a system should work under ideal conditions 

 
 

WorkKeys Occupational Profile for 
Computer and Information Managers 

Applied Mathematics   Level 5 –Range 4 to 7 
Applied Technology  Level 5 –Range 4 to 6 
Listening    Level 4 –Range 3 to 5 
Locating Information Level 5 –Range 3 to 6 
Observation  Level 5 –Range 4 to 6 
Reading for Information Level 5 –Range 4 to 7 
Teamwork  Level 4 –Range 3 to 6 
Writing   Level 4– Range 3 to 5 
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Skill Requirements for TECHNICAL DIRECTORS/MANAGERS 
Skills Skills Definitions 

Coordination Adjusting actions in relation to others' actions 

Management of Personnel Resources Motivating, developing, and directing people as they work, identifying the best people for the job 

Speaking Talking to others to effectively convey information 

Operation Monitoring Watching gauges, dials, or other indicators to make sure a machine is working properly 

Operation and Control Controlling operations of equipment or systems 

Instructing Teaching others how to do something 

Monitoring Assessing how well one is doing when learning or doing something 

Management of Material Resources Obtaining and seeing to the appropriate use of equipment, facilities, and materials needed to do certain work 

Judgment and Decision Making Weighing the relative costs and benefits of a potential action 

Equipment Selection Determining the kind of tools and equipment needed to do a job 

Critical Thinking Using logic and analysis to identify the strengths and weaknesses of different approaches 

Reading Comprehension Understanding written sentences and paragraphs in work related documents 

Time Management Managing one's own time and the time of others 

Identification of Key Causes Identifying the things that must be changed to achieve a goal 

Visioning Developing an image of how a system should work under ideal conditions 

Product Inspection Inspecting and evaluating the quality of products 

Operations Analysis Analyzing needs and product requirements to create a design 

Idea Evaluation Evaluating the likely success of an idea in relation to the demands of the situation 

Learning Strategies Using multiple approaches when learning or teaching new things 

Active Listening Listening to what other people are saying and asking questions as appropriate 

 
No WorkKeys Occupational Profile is available.
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Skill Requirements for TELEMARKETERS 
 

Skills Skills Definitions 

Persuasion Persuading others to approach things differently 

Speaking Talking to others to effectively convey information 

Social Perceptiveness Being aware of others' reactions and understanding why they react the way they do 

Active Listening Listening to what other people are saying and asking questions as appropriate 

Service Orientation Actively looking for ways to help people 

Identification of Key Causes Identifying the things that must be changed to achieve a goal 

 WorkKeys Occupational Profile for TELEMARKETERS 
 

Applied Mathematics   Level 3 –Range 4 to 7 
Applied Technology  Level 4 –Range 4 to 6 
Listening    Level 4 –Range 3 to 5 
Locating Information Level 4 –Range 3 to 6 
Observation  Level 4 –Range 4 to 6 
Reading for Information Level 4 –Range 4 to 7 
Teamwork  Level 4 –Range 3 to 6  
Writing   Level 4– Range 3 to 5  



San Angelo
2002

                                                                                        Accelerating Technology-Based Economic Growth in The Concho Valley 
 
 

                                                                                                                                                                         IC² Institute, The University of Texas at Austin      71 

Skill Requirements for FIRST-LINE SUPERVISORS, CUSTOMER SERVICE 
Skills Skills Definitions 

Speaking Talking to others to effectively convey information 

Management of Personnel Resources Motivating, developing, and directing people as they work, identifying the best people for the job 

Coordination Adjusting actions in relation to others' actions 

Time Management Managing one's own time and the time of others 

Critical Thinking Using logic and analysis to identify the strengths and weaknesses of different approaches 

Active Listening Listening to what other people are saying and asking questions as appropriate 

Problem Identification Identifying the nature of problems 

Service Orientation Actively looking for ways to help people 

Writing Communicating effectively with others in writing as indicated by the needs of the audience 

Implementation Planning Developing approaches for implementing an idea 

Social Perceptiveness Being aware of others' reactions and understanding why they react the way they do 

Reading Comprehension Understanding written sentences and paragraphs in work related documents 

Judgment and Decision Making Weighing the relative costs and benefits of a potential action 

Monitoring Assessing how well one is doing when learning or doing something 

Learning Strategies Using multiple approaches when learning or teaching new things 

Management of Financial Resources Determining how money will be spent to get the work done, and accounting for these expenditures 

Identification of Key Causes Identifying the things that must be changed to achieve a goal 

Solution Appraisal Observing and evaluating the outcomes of a problem solution to identify lessons learned or redirect efforts 

Idea Generation Generating a number of different approaches to problems 

Information Gathering Knowing how to find information and identifying essential information 

 
No WorkKeys Occupational Profile is available. 
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Additional Findings and Recommendations  
 
Education & Training Needs for Technology Employers 
Several other chapters contain information and recommendations 
regarding workforce skills and training.  

In Chapter Four: Benchmarking, data is presented on the region’s 
information technology and engineering workforces compared to the 
other metro areas in Texas and elsewhere. Key findings were: 

• On the total number of information technology (IT) workers in 
the metro areas, taking into account all IT industry occupations, 
San Angelo was ranked near the bottom, far below the leaders, 
Abilene and Wichita Falls.  

• As a proportion of IT workers who are systems analysts, San 
Angelo ranked the highest among the 8 metro areas for which 
data was available in 1998. Approximately 46% of San Angelo 
IT workers are systems analysts. 

• On the total number of engineers of all types, San Angelo ranked 
low--eighth among the 10 metro areas, ahead of only Sherman 
and Texarkana.  

 
• As a proportion of the total number of engineers who are 

electrical engineers, San Angelo ranked highest, with nearly 29% 
of all San Angelo engineers specializing in electrical 
engineering. However data was unavailable for half of the metro 
areas on this metric. 

 
Chapter Five:  Information Technology Infrastructure Assessment, 
notes that local businesses that had formed partnerships with Angelo 
State University felt that the Computer Science Department was 
“great” and supplied an “ample skilled workforce.” The majority of 

businesses reported that they were “able to find quality developers.” 
These businesses also stressed the importance of technical training. 
Several technology businesses made specific requests for additional 
skilled technicians with a working knowledge of both the telephony 
switch environment and network packet environment, and others 
expressed a need for skilled salespeople. Overall, San Angelo was 
thought to have a more than sufficient skilled technology workforce.  
 
In Chapter Two: Entrepreneurial Support Structures, there was 
further discussion of Angelo State University’s computer science 
department. Computer science was identified during interviews as a 
program, which should be enhanced and expanded. While the 
demand by students and employers outside of San Angelo is 
extensive, there are general university funding constraints in 
expanding undergraduate enrollment or in developing a graduate 
degree in computer science, as well as internal and market 
limitations.  
 
The ASU teaching load rules are demanding even with the relief 
given faculty for teaching graduate courses. More importantly, 
recruiting a host of new faculty for a new graduate degree program 
would prove difficult, even during technology slumps. It needs to be 
noted also that current ASU computer science faculty are teaching 
continuing education courses and credit courses upon demand to 
regional employers such as Goodfellow AFB, when faculty agree to 
teach a course in an overload situation.  
 
If a graduate program or graduate level courses are deemed crucial in 
coming years, and the entire cost cannot be borne by local private 
employers, an economic development entity might consider stepping 
in and providing supplemental salary support to ASU or, perhaps 
sponsoring a series of advanced certificate programs. ASU 
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administrators believe that certificate programs will be expanded in 
coming years, and computer science might be one of the early 
programs, provided there is sufficient local demand and adequate 
financial resources.    

 
Material was presented in the same chapter about Howard College’s 
extensive range of training, particularly its customized training in 
conjunction with local employers. During the numerous interviews 
with both large and small, emerging companies, employers were 
nearly uniformly complimentary about their interactions with 
Howard College and the training provided. And in those instances in 
which Howard did not meet their needs, it was understood that 
funding limitations were the cause.  
 
For example, during the course of an interview with one major 
employer, it became clear during the interview that the appointment 
had been granted for one primary purpose: to make the point that 
additional technical educational courses need to be developed and 
taught at Howard. This individual lauded the existing courses and 
provided numerous compliments. He simply wants more courses that 
his employees can take for improving their job skills and for their 
personal enrichment. Performance at Howard College may be a key 
reason why enrollment has increased approximately 25% in the past 
two years.  
 
During the course of the interviews, few other possible training-
related needs were identified. In fact, only one distinct training-
related situation was pinpointed: a large number of positions were 
available at a telemarketing company for individuals with formal, 
“high spanish” training. Most of the skill-related shortages appeared 
to be due to other factors.  For example, one employer said his 
company could not “get good software people in SA.”  Upon further 
discussion, however, it was determined that retention of the 
company’s software people was the primary problem, and one that 
might be addressed by more network-ing of IT professionals in San 

Angelo. Another interviewee indicated that numerous local 
employers want the talents of ASU’s computer science students. A  
 
major problem, however, is that many local employers want the 
assistance at no cost or at below market rates. (As suggested in the 
Entrepreneurial Support Structures chapter, some organization may 
wish to provide partial subsidies for internships with the local 
employers.) 

 
The skill sets currently needed by technology employers in San 
Angelo which were identified and described earlier in this chapter 
will continue to be needed several years from now. It is clear that 
those positions and skill sets will be in demand in 2005, just as they 
are now. Some proportion of the future skill sets will be highly 
dependent upon the companies recruited to the region. And some 
skill sets will depend principally on the emerging technology 
companies. If many of those companies are related to, or emerge 
from, Goodfellow AFB, the specialized skill sets may already be 
present within personnel because of prior training at the base.  
 
Between now and 2005, we suggest that Howard College and Angelo 
State University consider two additional training opportunities 
(MSTTC, Entertech) to determine if they would meet a need in the 
region and could be fulfilled within current and projected budget 
constraints.   

  
Masters of Science in Science & Technology Commercialization 
(MSSTC) —Several of San Angelo’s larger employers may have 
working professionals (R&D, technology) who are seeking a highly 
specialized master’s level curriculum in science and technology 
commercialization. If so, the IC2 Institute’s specialized Masters of 
Science in Science and Technology Commercialization (MSSTC) 
would prove worthwhile. The focus is on the rapid transfer of 
technology from the laboratory to the market and all courses are 
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available online. An expanded description is provided in an 
appendix.    
 
EnterTech—The EnterTech Training Program at The IC2 Institute 
provides an innovative approach to teaching entry-level job skills for 
technology employers. The program places learners in a virtual 
technology company, where they complete job tasks, engage in 
problem-solving scenarios, and interact with co-workers and 
supervisors.  Web-based delivery dynamically engages learners in an 
ongoing story line that they help create by the way they do their 
virtual “job”.  Personal issues, such as planning for childcare and 
transportation, also impact the virtual work environment, requiring 
learners to use local resources in problem solving.  In addition to 
web-based training modules, the interactive learning environment 
includes a personal planner and instructor-led activities. A Spanish-
language version is currently under development. An expanded  

 

 

description of EnterTech is provided in a second appendix, and 
considerably more information is available at the website: 
http://www.entertech.org  .  

The EnterTech program may be particularly appropriate in the near 
future due to its Spanish language version and because it has been 
offered in other Texas locations through collaborations with 
community colleges.  
  
Finally, several other training recommendations, albeit focused on 
entrepreneurial training, were discussed in Chapter One:  Incubator 
Assessment.  
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EnterTech  
 
The Governor's Office, State of Texas provided funding for 
EnterTech project, with contributions from Coalition members. 
Project development and administration was provided by IC2 
Institute, The University of Texas at Austin. 
 

The EnterTech coalition comprised of more than 80 employers, 
educational entities, governmental agencies and community-based 
organizations, guided the research, development, production, testing 
and implementation of the training curriculum. The coalition formed 
to address the important problems of:   

• An insufficient workforce to meet the labor needs of technology 
companies, and 

 
• The need of the unemployed and underemployed for improved 

skills to earn a livable wage. 
 
EnterTech provides: 
 
• Employers with employees who are ready for entry-level 

positions in technology and related supply and service industries; 
equipped to solve work-related problems and add value to their 
workplace; and prepared to continue improving their skills and 
education.  

 
• Educators with a unique, innovative and engaging training 

program for personal skills critical to employers but not 
normally taught in conjunction with job skills training.  

 
• Students with the confidence that “They can do it”, the skills to 

be successful in an entry-level job, and the desire to continue 
learning.  

 

 
 
EnterTech results: 
 
• Implementation and pilot testing show that the program is 

effective in providing the knowledge and skills needed to be 
successful in entry-level employment. 

 
• Statewide implementation reports an 86% completion rate. 
 
• The overall employment rate and/or graduation rate is 65%. 
 
• Those students not gaining employment state a lack of 

transportation and/or childcare as the major reason. 
 
• Employers are adopting EnterTech classes. 

• Employers state that EnterTech completers are more easily 
trainable, more likely to stay on the job longer, and more 
productive than non-EnterTech employees.  

• More than 92% of learners performed at the highest level for 
these skill areas: 

 
o Job – employee awareness 
o Personal/Interpersonal 
o Organization 
o Communication 
o Reading/Writing Numbers   
o Growth – on-going learning 
o Strategy – problem solving and system thinking  
 

EnterTech has been successful in helping welfare recipients’ 
transition from welfare to employment. 
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MSSTC:  Masters of Science 
in Science & Technology Commercialization  
 
IC2 Institute, The University of Texas at Austin has developed an 
array of programs in technology commercialization. The centerpiece 
is the Master of Science in Science & Technology 
Commercialization (MSSTC) program, launched in 1996. The 
mission of this one-year program for working professionals is to 
develop graduates who are effective catalysts for the transformation 
and use of cross-functional, cross-enterprise, and cross-national 
commercialization processes. The MSSTC degree program focuses 
on the rapid transfer of research, knowledge, and technology from 
the laboratory to the market. The masters program is presented in a 
face-to-face format in Austin and also is available in an online 
version run in parallel with the traditional classroom version.  
 

Though the MSSTC program curriculum overlaps to some extent—
approximately 40%—with those of MBA and Management of 
Technology (MOT) degree programs, there are significant 
differences. The MSSTC program focuses on the specific processes 
of commercialization and the integration of these processes with 
value chains in multi-national enterprises. Most MBA programs 
concentrate on the functions of the value chain and on activities 
supporting these functions. Traditional MOT programs center on the 
management of technologies that enable more efficient and effective 
operation of value chains.  

 
The MSSTC Program targets students with a degree, typically in 
engineering, science, or business who also have at least five years 
professional work experience. Generally, students have one or more 
of the following characteristics; they 
 

 Work in multi-functional, and perhaps global and virtual, 
product development teams.  

 
 Work in supply chain management or supplier partnering.  

 

 
 Are interested in general management of technology 

commercialization processes.  
 
 Work in technology transfer at a university, R&D laboratory, 

incubator, or science park.  
 

 Are involved in government or commercial research and 
development.  

 
 Are involved in policy on science and technology in 

government or other organizations.  
 

 Want to learn how to start and operate high technology 
ventures, either as new start-ups or spin-offs, or within an 
existing organization.  

 
A complete listing of the MS/STC courses follows. 

First Trimester 
 
STC 380 Converting Technology to Wealth  
This course examines how technology is converted to wealth through the 
commercialization process. Topics include: 

 Issues involved in the entire technology commercialization process 
 The importance of technology commercialization to economic 

development 
 How to assess a technology for its commercial value 

 
STC 382 Managing the Technology Based Product Cycle  
In this course, students develop an understanding of the forces driving 
competition and demand in markets or technology-intensive products and 
services. Topics include:  

 The importance of a customer focus as opposed to a technology 
focus 

 How to apply marketing principles to the commercialization 
process 

 Skills in launching, promoting, pricing, and distributing high 
technology products 
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STC 383 Technology Management and Transfer: Theory and Practice  
This course addresses the evaluation, formulation and use of technology 
transfer models. Topics include: 

 How to formulate, evaluate and use knowledge/technology transfer 
application models  

 Success factors for and barriers to accelerate knowledge and 
technology transfer and application  

 How to document and critically evaluate key 
knowledge/technology management processes in specific, national, 
and global contexts  

 
STC 386T1 Financing New Ventures  
Students will learn financial planning, methods for determining capital 
requirements, and various ways of financing growth and making investment 
decisions. Topics include: 

 The key differences between large and small businesses and 
procedures for starting a new venture  

 How to manage financial resources, make financial projections, 
and value a new venture 

 The importance of linking strategy to finance in a new venture 
 
Second Trimester 
 
STC 384 Commercialization Strategy  
Students will gain an understanding of technology and commercialization 
strategies as a part of business strategy. Topics include:  

 The various levels of strategy and how to position 
commercialization and technology strategy within the business 
strategy of an enterprise  

 To perform an analysis of an industry and how to identify and 
maximize the use of core competencies  

 How to develop a commercialization strategy and how to position 
products and services relative to competition in an industry  

 
STC 391 Internationalization of Technology  
Students will explore a broad set of issues of commercializing technology 
on a global scale. Topics include: 

 Information resources essential to the practice of international 
commercialization of technology  

 How to identify the best target markets for new technologies  

 
 Practical knowledge about the processes of commercializing 

technologies across the globe with traditional and non-traditional 
capital resources  

 
STC 394c Managing Product Development and Production  
Students in this class will examine the many and best practices 
organizations are using to accelerate the product development and 
production processes. Topics include: 

 The processes of product development and production, including 
how to accelerate and otherwise improve these processes  

 Enhanced skills in project management and process flow analysis 
and design 

 Key issues involved in lean production, mass customization and 
supply chain management 

 
STC 395 The Art and Science of Market-Driven Entrepreneurship 
This class focuses on the process of creating new ventures, the dynamics of 
growth-oriented firms, and the roles of entrepreneurs and entrepreneurs. 
Topics include: 

 How to identify and determine what managers need to know about 
the critical driving forces in a new venture success 

 How successful entrepreneurs and investors create and build value 
for themselves and others 

 The financial and non-financial resources necessary for new 
ventures and how to identify the criteria used to screen and 
evaluate proposals 

 

Third Trimester 
 
STC 381 Legal Issues of the Commercialization Process  
This course examines the numerous legal challenges organizations face as 
they commercialize technology in a global environment. Topics include: 

 The general processes of converting knowledge and technology to 
rationally valued intellectual property via copyrights, patents and 
trademarks 

 The ownership and financial resource implications for various 
legal forms of organization 
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 Issues involved in shareholder buy and sell agreements, 
management team agreements, employee stock options, licensing 
and joint development agreements 

STC 385 Creative and Innovative Management  
Students will learn to apply new concepts and ideas, initiatives, and 
methods that can be used to provide new directions or modes of operation 
for organizations and activities. Topics include: 

 Factors and leadership behaviors which enable creativity and 
innovation in organizations 

 The nature of team leadership and team dynamics in assuring 
creative collaboration 

 A global perspective and emerging theories related to self-
organizing dynamics leading to world class creativity and 
innovation 

 
STC 386T2 Managing Risk  
This course explores decision and risk analysis, methods for structuring and 
modeling decision problems, and application of methods to a variety of 
problems. Topics include:  

 
 The basic tools available for structuring problems involving risk 

and uncertainty 
 How to apply these tools to the analysis of problems involving risk 

and uncertainty  
 How to develop and manage a risk management plan  

 
STC 396 Technology Enterprise Design and Implementation  
In this capstone course, students will develop a multi-disciplinary approach 
to the preparation and presentation of a detailed, growth oriented business 
plan for a technology enterprise or project. Topics include:  

 How to create and present a business plan for a new venture  
 How to determine the critical tasks to be accomplished during 

start-up and early growth, and what is necessary for success 
 How to identify decisions which can increase the reward-to-risk 

ratio at various stages of the company's development. 
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POPULATION OF CHOSEN METRO AREAS 
Abilene  126,555 
Alexandria, LA 126,337 
Grand Forks, ND 97,478 
Grand Junction, CO 116,255 
Jackson, TN  107,377 
St. Joseph, MO 102,490 
San Angelo    104,010 
Sherman-Denison  110,595 
Texarkana, TX/AR 129,749 
Wichita Falls  140,518 

 

 

 

Introduction 

Purpose and Selection of Comparable Metro Areas                         
In conducting a baseline assessment of regional assets, it is useful to 
compare a region with a select number of other regions. One purpose 
in doing this is to provide an objective view of where the region stands 
on certain key metrics. Wherever possible, the IC² team benchmarks 
entrepreneurial vitality, science and technology resources, the region’s 
workforce, and community and quality of life factors. Both point-in-
time and over-time, longitudinal analyses are performed to pinpoint 
competitive strengths and trends. 

Selection of benchmarking regions is more art than science. While 
socioeconomic character-istics must be considered seriously so that the 
regions are indeed comparable, the experience of the research team, 
knowledge and preferences of individuals on the task force, and data 
avail-ability and limitations are also important considerations 
depending on the region’s size.  

While San Angelo is clearly a region with unique and incomparable 
qualities, our desire was to select regions that were similar to San 
Angelo in population size, with geographic diversity both within and 
outside the State of Texas; secondarily, we sought regions comparable  
in being a smaller metro area surrounded by sparsely populated  
 
 
 

 
 
 
 
counties. 1  Many metro areas within the United States were 
considered. They are listed in Appendix A (see page 130). The chair of 
the task force selected the following metro areas, shown below, along 
with their 2000 populations.  
 

Comparison Methods and Data Limitations   
Data for smaller metropolitan areas are much less systematic than that 
for the country, states, or large metropolitan areas. Numerous federal 
government sources were searched for appropriate data and, in the 
absence of such data, searches were made of state government and 
private sources. In some cases, the only data available is from 

                                                 
1  While not every other community satisfies the latter criteria of being somewhat 
distant from other metro areas, none is part of a much larger metro area.  
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secondary sources, which have previously developed major databases 
through collection and manipulation of federal, state, and private data.  
 
In this paper, most of our comparisons are “snapshots” in time. While 
useful, this benchmarking method yields even higher value when these 
dimensions are tracked over time. One or more organizations within 
the San Angelo region should perform longitudinal benchmarking in 
the future, to determine if the region is trending higher relative to the 
other metro areas.  Combining the following “snapshot” comparisons 
with later analyses will provide decision-makers in the San Angelo 
region with tools for assessing performances and progress toward 
achieving realistic improvements in the region’s competitive 
advantages.  
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Demographics 
 
This section describes the overall population change during the 1995-2000 timeframe, the age profiles, and 
the population diversity of the metro areas.  
 

Population Change 1995-2000
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Source: U.S. Bureau of the Census 

 
 
San Angelo had the fourth highest growth rate from 1995-2000 among the comparison metro areas.  San 
Angelo’s population growth was the second highest among the Texas metro areas, behind fast growing 
Sherman, and most similar to Texarkana’s rate.  
 
Grand Junction, Colorado had the largest population growth rate, followed by Jackson, TN. In contrast, two 
of the metro areas, Grand Forks and St. Joseph, actually lost population over the five-year period.  
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Median Age
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Source: Places Rated Almanac, 2000.   

The precise numbers for median age and population diversity are provided in Appendix B, pg. 131  
 

The median age of San Angelo’s population is 34.1 years and is most similar to Alexandria, LA.  
 
San Angelo has the third youngest profile among these metro areas. 
 
Grand Junction, CO and Sherman, TX have the oldest median ages at 39.1 and 39.2 years respectively, 
while Grand Forks, ND has the youngest median age at 31.9 years.  
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Population Diversity
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Source: Places Rated Almanac, 2000. 

Population diversity measures the race/ethnic composition of the population in a given metro area (MSA). 
All MSA’s are scored on a scale ranging from 0 (least diverse) to 100 (most diverse). Diversity scores are 
computed in terms of how closely a given MSA matches national race and ethnic compositions in metro 
areas:  

70%     White  
13%     Black 
12.6%  Latino  
4.2%    Asian/Pacific Islander 
0.5%    Native American. 

 
San Angelo ranks third highest in diversity among the ten comparison metro areas. It is most similar to 
Sherman in terms of race and ethnic diversity. 
 
Wichita Falls is the most diverse of all comparison MSA’s and matches the national average. Abilene also 
is quite diverse. Grand Junction is the least diverse.  
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Education and Workforce 
 
In this section, two educational measures are described, along with several measures of workforce 
composition.  

College Students Per Capita
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Source: Computed from data in Places Rated Almanac, 2000. 

 
Numbers represent college students per capita: the number of all college students divided by the metro 
population. A higher ratio indicates that the metro area’s population is comprised of a higher proportion of 
college students, and can be correlated with educational attainment and technology-based economic 
development. 
 
San Angelo has the fourth highest number of college students per capita (.0722), only slightly behind 
Abilene.  
 
Grand Forks has the largest per capita college student population, while Alexandria, LA and Grand 
Junction, CO have the lowest per capita college students. 
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Source: Places Rated Almanac, 2000. 
 
Rankings are calculated with scores assigned to each MSA based on four variables relating to education: (1) 
taxation support for local public schools; (2) library popularity (size of public library holdings and 
circulation ratios); (3) number of college students in 2 year and 4 year institutions; and (4) the variety of 
higher education institutions. National rankings range from 1(best) to 354 (worst). 
 
Grand Forks has the best rank among this group of ten comparison MSA’s with a nationwide rank of 155. 
Abilene has the best rank of the Texas metro areas.   
 
San Angelo ranks sixth highest in this group of ten comparison MSA’s, with a nationwide rank of 268.   
 
San Angelo is most similar to Sherman on this measure.  
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Source: Occupational Employment Statistics 1998. 
 
This measure calculates the total number of information technology (IT) workers in a given MSA, taking 
into account all types of IT industry occupations.  
 
Abilene, perhaps surprisingly, has the largest number of IT workers of all comparison metro areas, followed 
by Wichita Falls.   
 
San Angelo and Alexandria, LA have the fewest number of IT workers.  
 
Except for Abilene and Wichita Falls, the range across the metro areas is quite limited.   
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Source: Occupational Employment Statistics, 1998. Note that Texarkana and Alexandria, LA have missing data on this 
measure, and thus are not illustrated in the graph.  

This measure calculates the percentage of total IT workers who are systems analysts.   
 
San Angelo has the highest percentage of total IT workers who are systems analysts among these metro 
areas.  
 
Approximately 46% of San Angelo IT workers are systems analysts. 
 
Jackson, TN is behind San Angelo on this measure.  
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Source: Occupational Employment Statistics, 1998. 

 
 This measure calculates the total number of engineers in a given MSA.  

 
 Grand Junction, Colorado has the largest number of engineers of all comparison MSA’s, followed by Jackson, TN.  

 
 San Angelo ranks eighth in the comparison group, ahead of Sherman and Texarkana.  
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Source: Occupational Employment Statistics, 1998. Five of the comparison metro areas have missing data on this 

measure, and thus are not illustrated in the graph. 

 
 This measure calculates the percentage of total engineers who specialize in electrical engineering.    

 
 San Angelo has the highest percentage of total engineers who are electrical engineers of these comparison 

metro areas, with nearly 29% of San Angelo specializing in electrical engineering. 
 

 Texarkana is second to San Angelo.  
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The Economy 
 
In this section, information is provided about the overall size of the metro area economies, unemployment, 
composition of the local economies by sector, and changes in the economies. 

Size of Metro Area Economies 
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 Source: US Metro Economies: The Engines of America’s Growth; DRI/WEFA for the U.S. Conference ofMayors, July 2001. 

 
All of the metro areas have comparable populations, because they were chosen by this criteria. For very 
precise comparisons, however, San Angelo should be compared with Texarkana, Alexandria, Sherman-
Denison, Grand Junction, and Jackson.  Wichita Falls and Abilene are somewhat larger than San Angelo, 
and St. Joseph and Grand Forks are somewhat smaller.  The precise rankings, by size nationally, are:    
 

Abilene  246 
Alexandria, LA  281 
Grand Forks, ND  304 
Grand Junction, CO  269 
Jackson, TN   268 

St. Joseph, MO  297 
San Angelo  278 
Sherman-Denison  285 
Texarkana   279 
Wichita Falls  239 
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Source: Bureau of Labor Statistics, April 2001. 
 
As of April 2001, San Angelo had the lowest unemployment rate of all 
comparison metro areas—less than 2.5%.  Only Wichita Falls and Grand 
Junction were also under 3%.   
 
Two of the comparable Texas metro areas, Texarkana and Sherman, had 
unemployment rates which were nearly double that of San Angelo.  
 
Alexandria, LA had the highest unemployment rate in this group. 
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Source: Compiled from raw data from Texas Workforce Commission, April 2001.  
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Percent of Industry in Construction, TCPU, Trade and FIRE
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Source for two graphs: Compiled from raw data from Texas Workforce Commission, 
April 2001.  TCPU=transport and public utilities; FIRE=finance/insurance/real estate.   
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Manufacturing--San Angelo is second lowest among the five Texas metro areas. 
It is higher than Abilene.  
 
Service—San Angelo is tied for second. 
 
Construction, transport and public utilities (TCPU), trade, and 
finance/insurance/real estate (FIRE)—San Angelo’s profile is similar to Abilene 
and Wichita Falls.  
 
Government—San Angelo is only third highest among a group that is quite high 
nationally. Only Sherman’s proportion of government employment is lower than 
the national average.    
 
 
 
 
 

Source:  Compiled from raw data from Texas Workforce Commission, April 2001. 
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Policom Corporation.  

National Ranking:  (319 Total—Best=1, Worst=319) 
 
San Angelo has had the fifth strongest economic economy of the 10 comparable 
metro areas nationally.  
 
San Angelo has had the third strongest economy within Texas, after Texarkana 
and Sherman-Denison. 
 
Grand Junction, by far, was the leader among these metro areas nationally, and 
Wichita Falls was the weakest.  
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Source:  Developed from data of the Bureau of Economic Analysis, US Department of Commerce by 
Policom Corporation. 
 
Of the five metro areas for which there is data, San Angelo is in the middle as of 1999.  
 
San Angelo has changed relatively little during this time in its own economic strength, 
although it is slightly lower relative to the other metro areas.  
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Source: US Metro Economies: The Engines of America’s Growth; DRI/WEFA for the U.S. Conference of Mayors,July 2001. 
 

National Ranking of 319 metro areas—Best=1, Worst=319 
 
San Angelo’s nominal gross product, on average, was third best among the peer metro areas, lower only 
than Grand Junction, CO, and Jackson, TN.  
 
San Angelo ranked slightly ahead of Abilene and Sherman-Denison and considerably better than Wichita 
Falls and Texarkana.   
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Regional Technology Comparisons 
 

In the next series of graphs, the metro areas are compared on several different dimensions of 
technology concentration.  The first graph shows what proportion of the total technology output 
in the nation comes from each region.   
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Source: Milken Institute, 1999, computed from various economic statistics compiled and disseminated by 

federal government departments and agencies. 
 

A LOWER Number is Better 
  
San Angelo does well on this comparison, ranking second only to Sherman among the metro 
areas.  
 
Jackson, TN ranks the lowest on this measure. Most of the metro areas do relatively poorly.   
 
By way of comparison, Austin ranked 23rd.  San Jose ranked first.  
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Another measure of concentration is the “Location Quotient.” This computed score compares the 
value of high-tech output as a share of total output in a metro area relative to the same percentage 
for the U.S.  
 
If an area’s location quotient is greater than 1, high-tech industry is more concentrated in the 
metro area than in the U.S on average. A score lower than 1 means that the high-tech 
concentration in a particular metro area is less than in other metro areas in the U.S., on average. 
San Angelo’s location quotient was 0.949. Sherman’s score was 1.595.  (A higher numerical 
score is better, although in the rankings below, a lower score is better.) 
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Source: Milken Institute, 1999, computed from various economic statistics compiled and disseminated by 
federal government departments and agencies. 

A LOWER Number is Better 
 

San Angelo does well on this comparison, ranking second only to Sherman among the metro 
areas.  Again, Jackson, TN ranks the lowest on this measure. Most of the metro areas do 
relatively poorly.  By way of comparison, Austin’s rank nationally was 27.  Rochester, MN 
ranked first. (Not shown) 
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A third measure of technology concentration is more dynamic, rather than static. 
Whereas the previous two measures focused on conditions at a point in time, this measure 
looks at the change in the 1990-1998 time period. This measure refers to growth in output 
of high-tech industries as compared to the national growth rate in high-tech. For each 
metro area, a Relative Output Growth score greater than 1 indicates the metro area’s 
high-tech output grew faster than the nation’s from 1990-98. Scores less than 1 indicate 
the metro area’s high-tech output grew slower than the nation’s over that same time 
period. For San Angelo, the score was 0.468, while Texarkana was 1.64, Grand Forks 
was 1.474, and Wichita Falls was 1.157. (A higher numerical score is better, although in 
the rankings below, a lower score is better.) 
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Source: Milken Institute, 1999, computed from various economic statistics compiled and disseminated by 
federal government departments and agencies. 

 
A LOWER Number is Better 

 
San Angelo ranks second lowest in relative output growth over the eight year period, surpassing 
only St. Joseph, MO.  The Texas metro areas did well generally over this time period, led by 
Texarkana and Wichita Falls.  By way of comparison, Austin ranked 10th. Albuquerque ranked 1st 
nationally (not shown). 



San Angelo 
2002 

                                                                                                        Accelerating Technology-Based Economic Growth in The Concho Valley 

                                                                                                                                                                         IC² Institute, The University of Texas at Austin      102 

Quality of Life 
 
In this final section, a series of comparisons are made comprising various aspects of a 
community’s quality of life. The sample is quite selective and certainly will not satisfy 
everyone’s view about what is important within a mid-sized metro area. 
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Source: Places Rated Almanac, 2000. 

A HIGHER Number is Better 
 
This cost of living measure is computed by summing the costs of nine items in a typical four-
person household’s annual expenses: 1) state income taxes, 2) state and local sales taxes, 3) 
property taxes, 4) home mortgage, 5) utilities, 6) food, 7) health care, 8) transportation, and 9) 
recreation. The totals are ranked from least to most and scored. Scores range from 0 (highest cost 
of living) to 100 (lowest cost of living).   
San Angelo has the sixth lowest cost of living of the 10 comparison groups. 
San Angelo is most similar to Alexandria, LA in cost of living. 
Among Texas comparison metro areas, San Angelo is most similar to Texarkana in cost of living. 
San Angelo is slightly more expensive than Sherman and Wichita Falls. 
Grand Junction and Grand Forks have notably higher costs of living than the other comparison 
metro areas. 
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Source: Places Rated Almanac, 2000. 

A LOWER number is better. 
 
Rankings are based on scores assigned to each MSA based on eight variables relating to the arts: 
1) number of art museums, 2) annual museaum attendance, 3) per capita museum attendance, 4) 
annual ballet performances, 5) touring artist bookings, 6) opera performances, 7) professional 
theater performances, and 8) symphony performances.   

 
San Angelo ranks seventh highest in this group of twelve comparison MSA’s.   
 
San Angelo is most similar to Abilene, and superior to Texarkana and Wichita Falls, on this 
measure.  
 
By way of comparison, Dallas and Fort Worth, both score in the top 50, nationwide. 
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Source: Places Rated Almanac, 2000. 

 
A LOWER number is better. 

 
Thirteen criteria are used to rate a MSA on supply of recreation assets: 1) amusement/theme 
parks, 2) aquariums, 3) auto racing, 4) college sports, 5) gambling, 6) golf courses, 7) good 
restaurants, 8) movie theater screens, 9) professional sports, 10) protected recreation areas, 11) 
skiing, 12) water area, and 13) zoos. Rankings range from 1 (highest supply of recreation assets) 
to 354 (lowest supply of recreation assets). 
 
Grand Forks, ND has the highest supply of recreation assets among the comparison group.  

 
San Angelo has the fifth highest supply of recreation assets among the comparison MSA’s. San 
Angelo is most similar to Grand Junction, CO on this measure.   
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Source: Places Rated Almanac, 2000. 

A LOWER number is better. 
The healthcare rankings are based on five criteria, all of which rate the supply of health care in 
the MSA’s:  1) office-based physicians in general and family practice, 2) office-based medical 
specialists, 3) office-based surgeons, 4) accredited short-term, general hospital beds, and 5) 
hospitals with physician-teaching programs certified by the AMA. Rankings range from 1 
(highest) to 354 (lowest).  A low score on this measure indicates a low supply of healthcare, and 
that the emphasis in that MSA is likely on basic health care. The latest techniques and equipment 
are more likely to be found elsewhere. 
 
Jackson, TN has the highest ranking on this measure, ranking 74th out of the possible 354 metro 
areas nationwide.   
 
San Angelo ranks second to last in this group of comparison MSA’s.  Nationally, its rank is 286th 
out of 354 metro areas.  San Angelo is most similar to St. Joseph, MO on this measure. 
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Source: Places Rated Almanac, 2000. 

 
A LOWER Number is Better-- Scores range from 1 (best) to 354 (worst). 

 
Transportation Rankings of metro areas are based on three broad factors:  
 
1) the supply of public transit and typical time it takes to go to and from work  
2) connectivity with other metro areas via national highways, air service, and rail service  
3) relative nearness to all other metro areas. 
 
San Angelo scores seventh among the comparison MSA’s with an overall ranking of 261, and is 
most similar to Texarkana on this measure. 
 
Grand Junction ranks best on the national transportation ratings in the comparison group, 
followed by Alexandria, LA. 
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Summary Comments 
 

Based on the data, San Angelo measures up reasonably well 
overall compared to the other metro areas.  
 
While the region does not have clear competitive advantages in 
many areas, the region is consistently solid across most of the 
categories. The primary weaknesses are in the number of IT 
personnel, number of engineers, and two somewhat quirky 
dimensions of health care and transportation.  
 
Most of the comparative data are “snapshots” in time. As noted 
previously, one or more organizations within San Angelo should 
perform more benchmarking longitudinally (over time) on 
selected dimensions to determine if the region is trending higher 
relative to the other metro areas and to determine if findings in 
this paper change with newer data. Combining the “snapshot” 
comparisons with the more in-depth over time analyses will 
provide decision-makers in San Angelo with tools for assessing 
performances and progress toward achieving realistic 
improvements in the region’s competitive advantages.  
 

 
 
 
 
 
Education and Workforce Lo Med Hi 
College Students                          x 
   General Education       x  
IT Workers (total)    x 
    Systems Analysts                                                                      x 
Engineers (total)                                               x 
    Electrical Engineers                                                                  x 
Unemployment                                                x 
    (ranking is high/good) 
Economic Vitality 
Economic Strength             x  
Economic Strength 1993-1999   x 
Growth, 1990-2000                                                                       x 
Technology Concentration 
% of National Output                                                                     x 
Location Quotient                                                                          x 
Relative Output                                              x 
Community and Quality of Life 
Cost of Living            x  
Arts     x
Recreation                         x 
Health Care           x 
Transporation          x 
 

The terms Low, Medium, and High refer to relative rankings, not absolute 
amounts. For instance, San Angelo’s unemployment is low on an absolute basis, 

but rated highly compared to the other metro areas because it is superior. 
 

 

Ranking of San Angelo Region 
On Selected Dimensions 

Compared to Peer Metro Areas
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Executive Summary 

Purpose of Information Technology Assessment 
he purpose of this task element is to identify information 
technology infrastructure strengths and weaknesses throughout 
the City of San Angelo and suggest approaches to enhance key 

strengths and address key weaknesses--setting near-term and long-term 
strategies to overcoming key gaps.  This research is based on 
qualitative data gathered through personal interviews with regional 
service providers and area business subscribers as well as regional and 
national trends (See Appendix G, page 136, for a complete list of 
entities interviewed). 1 

Key Features of the Assessment 

• An inventory of existing information technology providers and 
services. 

• GIS Overview of San Angelo’s IT Infrastructure. 
• Qualitative comparisons of the existing technology infrastructure 

to that in peer regions within Texas. 
• Strategies for improving the existing technology infrastructure in 

San Angelo 
• Strategies for developing San Angelo’s online presence. 
• Review, application and examples of community networking. 
• Glossary of key terms and technologies (Appendix H, Page 137). 

                                                 
1  Special thanks to: Dr. James Jarrett, IC² Institute, Dr. Corey Carbonara, 
Texas State Technical College, Dr. Michael Korpi, Baylor University, and 
Georgette Garza, IC² Institute 
 

Summary of Findings 

• A diversity of broadband offerings exists within San Angelo. 
• San Angelo has limited connectivity to other regions (inter-LATA) 

(please see the technology glossary in the appendix for a listing 
and definition of numerous terms used in this report). 

• Providers are willing to increase supply to meet demand. 
• Business demand is driving infrastructure improvements and new 

services. 
• The presence of high-tech business support services is increasing 

with local demand. 
• Regional training is vital to local technology-based businesses.  

Summary of Recommendations 
Access to tier one broadband networks is dependent on regional 
demand. Providers have indicated a willingness to increase 
connectivity whenever it is economically viable for them to do so.  San 
Angelo’s metro area offers a wide variety of broadband options, and 
ISPs are actively competing for subscribers.  Since it is unrealistic to 
lobby these providers for additional connectivity beyond current 
demand, the report’s recommendations focus on ways to utilize the 
existing IT infrastructure and apply community networking principles 
to foster economic development and increased awareness of available 
business service providers. 

• Increase awareness of the region’s unique broadband offerings. 
• Strengthen “soft networks” by drawing upon local expertise 

through social and professional networks and utilizing available 
resources to promote the technology community and provide 
access to business development resources. 

• Strengthen and create new web-based community portals to better 
serve community needs. 

T 



San Angelo 
2002 

                                                                                                                                    Accelerating Technology-Based Economic Growth in The Concho Valley 
 

                                                                                                                                                                         IC² Institute, The University of Texas at Austin      110 

• Spotlight examples of regional success by increasing online 
presence and regional marketing initiatives. 

• Support local high-tech entrepreneurship. 
 
Key Findings 

Diversity of Broadband Offerings 
San Angelo’s residential and business users have a unique diversity of 
broadband service providers and carrier technologies available in the 
region, however there is a limited amount of broadband connectivity 
into San Angelo compared to other metropolitan areas.  According to 
several service providers, San Angelo is the only West Texas mid-
sized region to offer DSL, cable modem, LMDS, Wireless DSL, 
dial-up, satellite, and standard copper and fiber based services.  
Based on interviews with tier one providers contacted during this 
study, the majority of tier one providers have scaled back new builds 
due to threatening economic conditions and the “fiber glut” realized in 
many metropolitan markets.  These providers all say, however, that 
they will increase their presence in San Angelo to meet demand, 
provided the increase is cost justifiable. 
 
San Angelo’s regional service providers are aggressively upgrading 
and extending their infrastructures and services to compete for 
subscribers:  

• Verizon, the local exchange carrier, has installed DSLAMs in each 
of its three central offices (CO) and provides DSL service 
throughout San Angelo.  Verizon is upgrading this infrastructure to 
meet growing demand and service additional areas. 

 
• Cox Communications offers broadband Internet connections via 

cable modem and is in the process of upgrading its hybrid fiber-
coaxial (HFC) network to 860 MHz and DOCSIS 1.0 compliant 
cable modem termination.  When complete, this will be the “most 
advanced cable infrastructure in West Texas” and be capable of  

 

 
• providing additional digital services such as voice services, 

guaranteed bandwidth, and other business services. 
 
• Central Texas Communications provides business users with 

wireless voice and data services using state-of-the-art LMDS 
technology. 

 
• West Texas Wireless offers wireless DSL for residential broadband 

and will also provide voice services over this same network. 
 
• AT&T, WorldCom MCI, Sprint, Quest, Cable & Wireless, CTTC, 

and Southwestern Bell Communications all have POPs in San 
Angelo and offer inter-LATA broadband connectivity to 
surrounding communities, the nation, and the world. 

 
• Several local providers are also obtaining satellite installation 

certificates from companies like Hughes and will to provide 
Internet access via digital satellite to rural subscribers outside the 
reach of the standard telecommunications infrastructure. 

 

Business Demand Driving Infrastructure & Services 
Several large organizations and transplant companies have located data 
and call centers in San Angelo that rely heavily on the region’s 
telecommunications infrastructure.  The majority of these respondents 
indicated that they were able to obtain the necessary bandwidth 
through at least one service provider. Many respondents, however, 
were unable to have DSL at their location due to distance or 
connection limitations.  Respondents did feel that the region’s 
infrastructure had improved significantly in recent years, but many 
respondents were unaware of the diverse broadband offerings available 
in San Angelo. 
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IT Business Support Services 
High-tech business and support services are also essential to the 
region’s information technology infrastructure.  Large IT-dependent 
companies like the West Texas Data Recovery Center and USAA have 
brought vendors to San Angelo from companies like IBM and Amdahl, 
but some respondents did indicate a need for additional local points of 
presence from companies like Sun Microsystems and Cisco Systems.  
It is unrealistic to actively recruit companies like this to a region where 
there is insufficient local demand for their services, but as local 
industries grow, so too will the demand for high-tech services; hence in 
many regards the problem is self-correcting.  However, the presence of 
these companies is often essential for high-tech industries requiring 
fast response times. 

Training a Skilled Workforce 
Local businesses that had formed partnerships with Angelo State 
University felt the Computer Science Department was “a great 
resource” and supplied an “ample skilled workforce.”  The majority of 
businesses interviewed were “able to find quality developers” and 
stressed the importance of regional technical training.  Several 
technology businesses made specific requests for additional skilled 
technicians with a working knowledge of both the telephony switch 
environment and network packet environment, and others expressed a 
need for skilled salespeople. Overall, San Angelo was thought to have  
 
 

a more than sufficient skilled workforce, and there was much 
excitement about the new West Texas Training Center and its new 
programs and state-of-the-art classrooms.  

Limited Inter-LATA Bandwidth 
A majority of tier one fiber optic cable runs along the nation’s 
interstates (railways and utility lines are also common) and since San 
Angelo is the largest city in the United States without an Interstate, it is 
logical to assume that San Angelo would have less access to tier one 
bandwidth compared to other West Texas cities that do have 
interstates. The availability of tier one connectivity can be a factor 
when choosing a location especially for companies that depend on 
broadband networks to connect to WANs (wide area network) and/or 
deliver business services (e.g., data warehousing, financial institutions, 
entertainment providers).  The lack of an interstate and lack of tier one 
POPs may, therefore, limit San Angelo’s ability to compete with 
surrounding and more connected regions.  Local business demands, 
however, are resulting in increased connectivity into San Angelo and 
providers are willing to negotiate for additional bandwidth provided 
the demand is sufficient to justify the cost of lighting dark fiber, 
installing new fiber, and leasing additional fiber from existing long-
haul providers. 
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Information Technology Inventory 
 
 

 
Data Sources: Wire Center Premium v5.3. Geographic Data Technology Inc. 2001.  PerCon Corporation.  

Tower & Cellular Data. 2001. 
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Review of Major Regional ISPs 
Verizon 
Verizon is the ILEC (Incumbent Local Exchange Carrier) for the San 
Angelo region providing residential and business customers with a local 
loop connection to one of three local exchanges, also known as central 
offices (CO), located throughout the city.  Each CO provides access to 
telephone switching equipment that connects calls to other local 
exchanges within a local access and transport area (intra-LATA) or to 
“inter-exchange carriers” AT&T, MCI, Sprint, Quest, and CTTC (inter-
LATA).  As previously mentioned, each of Verizon’s three COs have 
DSLAM (Digital Subscriber Line Access Multiplexer) network devices 
that provide residential and business DSL connectivity to subscribers 
within 15k-18k feet of the CO.  Verizon is also the primary provider of 
T1 local loops throughout San Angelo and Internet POP access is 
provided by a number of local service providers including Verizon. 
Each of Verizon’s COs connects to one another through redundant OC48 
fiber loops (SONET) around the city and every town within 100 miles 
connects to one of these three COs through branches of fiber.  Verizon is 
continuing to expand this fiber network as far west as Brownwood and as 
far east as Georgetown. 

Cox Communications 
Cox Communications is in the process of upgrading the existing cable 
infrastructure to a state-of-the-art 860 MHz hybrid fiber/coax network 
(HFC) throughout San Angelo.  This advanced network will enable Cox 
to provide basic cable, digital cable, additional channels, DOCSIS 1.0 
compliant cable modem service, and additional digital services such as 
voice over IP (within next five years).  San Angelo’s cable infrastructure 
was one of the least advanced in the region, but this upgrade now makes 
San Angelo’s cable network the most advanced in all of West Texas.  
Cox is a facilities-based provider and has recently created a separate 
business sales force called Cox Business Services to specifically target 
business users.  Cox Business Services currently provides high-speed 
data, VPN, web hosting, and private lines as well. 

 
WorldCom 
WorldCom has a local sales presence in San Angelo and connects to the 
region over leased lines into Verizon’s downtown CO.  Subscribers can 
obtain access to WorldCom’s network and services by accessing this 
“virtual POP” through a local loop provided by Verizon.  WorldCom 
currently has a full DS3 of available bandwidth into San Angelo and 
additional bandwidth can be made available to service future demand.  
San Angelo customers can obtain Internet, data, long distance, and VPN 
services from the regional sales office located in San Angelo.  
WorldCom is also planning to offer satellite-based broadband Internet 
within the next quarter. 
 
Broadwing 
Broadwing, a major tier one Internet provider, has presence in San 
Angelo through a leased connection located in downtown San Angelo.  
Since this connection is not over Broadwing’s fiber, it is consider “off-
site.”  Broadwing previously connected to San Angelo over a microwave 
network obtained through a company acquisition, but this network has 
since been decommissioned.  Broadwing’s current West Texas network 
is primarily based on fiber connections through Dallas/Fort Worth, 
Lubbock, Amarillo and Denver, and Dallas/Fort Worth, Abilene, 
Midland and El Paso.  Broadwing provides data services to a number of 
local businesses in San Angelo and will increase connectivity to the 
region to meet future demand.  There are no immediate plans to increase 
current connectivity.  
 
C3 Communications (www.c3net.com) 
C3 Communications a regional network service provider and subsidiary 
of an electric company.  This network connects San Angelo to Abilene 
over the same path as the parent companies utility lines and currently 
provides service to the carrier market. 
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Texas Lone Star Network (www.tlsn.net) 
Texas Lone Star Network is comprised of 38 independent telephone 
companies across the State of Texas-some serving Texas' 
telecommunications needs for over 100 years.  TLSN has a fiber network 
from Abilene to a POP in San Angelo running along West Texas Utilities 
towers.  The fiber originates in Goldthwaite, Texas and connects to San 
Angelo.  LTSN can provide anything from a DS1 to an OC48 by using 
DWDM, which makes the network very scalable.  If the bandwidth need 
is sufficient to justify the cost, TLSN will discuss bringing fiber to the 
end-user location (e.g., West Texas Disaster Recovery Center).  The 
LSTN network is a single thread at the moment, but they are considering 
connecting Midland to San Angelo to create a ring for redundancy. 
 
Central Texas Communications 
Central Texas Communications (CTC), a fully owned subsidiary of 
Central Texas Telephone Cooperative based out of Goldthwaite, Texas, 
has successfully deployed a Local Multipoint Distribution Services 
(LMDS) (capable of 100 Mbps) network throughout San Angelo and 
Goldthwaite using Ensemble Communications' point-to-multipoint 
Fiberless system.2   CTC acquired the 28 and 31 GHz licenses in 1998 
covering 19 counties throughout West Texas.  CTC currently offers 
broadband data services and has recently launched voice services using 
their own switch—making CTC one of the few facilities-based providers 
in San Angelo.  This service covers 85% of San Angelo using four BTSs 
(broadband transmit site) located on the 26th street tower, Rio Concho 
building, SITEL building, and a tower at Arroyo and Knickerbocker.  
Each tower has a 2.5-3 mile radius.  The San Angelo switch connects 
over a fiber optic network to Goldthwaite through the Texas Lone Star 
Network enabling CTC to provide data services throughout Texas.  CTC  
has two OC48 connections into San Angelo—one is dedicated to the 
WTDRC. 

                                                 
2 CLEX-Planet. Kawamoto, W.  Nov 2001. http://www.clec-
planet.com/news/000111/nov14central.html. 

 
West Texas Net 
West Texas Net provides dial-up, DSL, hosting, help desk, and recently 
introduced wireless DSL over the PCS band capable of providing voice 
and data services.  WTN has its own CO located in San Angelo where 
they house switches for cellular traffic, dial-up, and data traffic.  WTW is 
one of the largest dial-up providers in San Angelo and providers dial-up 
facilities and services to ten other dial-up providers.  WTW also holds 
the class B TDMA cellular license for San Angelo and the Texas Region 
15 (Texas 15 B-2). 
 
At the time this paper was being prepared, official responses had not yet 
been received from Qwest, Cable & Wireless, Southwestern Bell 
Communications, and AT&T.  Because of this, no profiles of these 
service providers are available.  However, all of these companies do have 
presence in San Angelo and provide a number of broadband services to 
area businesses.  For a more detailed and comprehensive set of 
providers’ services, please see Appendix E, page 134--San Angelo ISP 
Inventory, (2002). 
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Technology Benchmarking 
San Angelo’s metropolitan telecommunications infrastructure is 
comparable to other similar sized regions according to most service 
providers.  Several surrounding cities have tier one fiber strands through 
their region, but many of these cities do not have on-ramps and must also 
rely on long haul connections to POPs in major markets.  According to a 
majority of providers interviewed, San Angelo’s broadband access will 
improve as natural business drivers warrant the expense of increasing 
connectivity.  Example business drivers include: 
 
• Large company data needs (USAA, DCS, WTDRC), 
• Business Internet demand (hosting, streaming, etc.), 
• Residential Internet demand (DSL, cable modem, wireless, etc.), 
• Voice-Over IP 
• Video Conferencing 
• Telemedicine 
• Wireless Access Points (hotels, cafes, airports, etc.) 
• Community Networks 
• Academic demands (research, distance education, students, etc.) 

 
A recent study by the U.S. Government showed that nearly 2 million 
people become new Internet users each month, and the number of 
broadband residential users doubled from 4 percent in August 2000 to 11 
percent in September 20013.  This tremendous growth places serious 
bandwidth demands on service provides who strive to keep customers 
happy with fast Internet access and additional broadband services.  The 
study also found that from 1998 to 2001, Internet use among people 
living in rural households grew at an annual rate of 24 percent, and the  

                                                 
3 A NATION ONLINE: How Americans Are Expanding Their Use of the 
Internet.  U.S. Department of Commerce. February 2002. 

 
 
percentage of Internet users living in rural areas was nearly even with the 
national average (53 percent versus 54 percent).  Based on provider 
feedback, San Angelo’s connectivity will increase to serve this rising 
demand, and subscribers should benefit from the growing number of 
choices and competition entering the market to compete for their 
business. 
Quantitative connectivity data was not available at the time of this report. 
However, providers were able to provide qualitative ranking in the 
following categories:   
 

Cable Infrastructure Ranked By Region 
1. San Angelo, 860 MHz 
2. Amarillo, 750 MHz (860 MHz capable) 
3. Abilene, Midland, and Lubbock, 750 MHz 

 
Available Bandwidth Ranked By Region 

1. Lubbock 
2. Amarillo 
3. Abilene & Midland 
4. San Angelo 

 
As can be seen, San Angelo is ranked the highest on cable infrastructure 
according to providers. On available bandwidth, it is at the bottom, 
although three (Lubbock, Amarillo, and Abilene) of the four cities 
ranked above are larger in population size.
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Regional County Comparison Table 
The following matrix is provided to illustrate a statistical analysis between Tom Green, Taylor, Wichita, 
Lubbock and Midland Counties that is relevant to technology companies evaluating the West Texas 
region. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 

 
A
pplied Geographic Solutions, Inc., National Center for Education Statistics, Applied Geographic Solutions, Inc., Salary.com.

 U.S. Tom Green  Taylor (Abilene) Wichita Falls, TX Lubbock, TX Midland, TX 

Population Growth 
Growth rate (1990-2001)   14.50% 5.80% 5.90% 7.90% 9.40% 9.30% 
Growth rate (2001-2006)   5.40% 4.10% 4.10% 4.70% 5.10% 5.00% 
 
 Total Population  
Total (1990)   248,032,617 98,458 119,655 122,378 222,636 106,611
Total (2001)   283,960,915 104,134 126,731 132,042 243,614 116,503
 
 Workforce Education Distribution  
Subtotal less than 12 years (2001)   32,167,763 13,569 13,077 14,910 26,765 11,809
Subtotal 12 to 15 years (2001)   107,229,242 36,953 42,886 51,856 76,500 37,220
Subtotal 16 or more years (2001)   44,589,775 13,092 18,160 16,217 39,426 22,103
 
 Skilled (2001)  
CAD Drafter (Median)   $29,205.43 $26,734.04 $29,145.69 $29,968.37 $29,038.38 $26,584.84
CAD Drafter (75th Percentile)   $33,444.60 $30,614.48 $33,376.18 $34,318.27 $33,253.30 $30,443.63
 
 Technical (2001)  
Electric/Electronics Technician II 
(Median)   $34,874.71 $31,923.58 $34,803.37 $35,785.74 $34,675.23 $31,745.42
Electric/Electronics Technician II 
(75th Percentile)   $38,248.21 $35,011.60 $38,169.96 $39,247.37 $38,029.43 $34,816.21
 
 Information Technology (2001)  
Data Warehouse Specialist 
(Median)   $55,945.55 $51,211.38 $55,831.10 $57,407.02 $55,625.55 $50,925.58
Data Warehouse Specialist (75th 
Percentile)   $63,532.01 $58,155.87 $63,402.05 $65,191.66 $63,168.62 $57,831.31
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National County Comparison Table   
This matrix illustrates a statistical analysis on selected indicators among the counties of Tom Green,TX, 
Mesa, CO, Grand Forks, ND, Buchanan, MO and Madison, TN that may be relevant to technology 
companies evaluating the region.  Please note that several of the areas listed here (Grand Forks, Buchanan, 
and Madison) are smaller than the metros areas used in the Benchmarking comparisons.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Applied Geographic Solutions, Inc., National Center for Education Statistics, Applied Geographic Solutions, Inc., Salary.com. 

 U.S. Tom Green Mesa, CO Grand Forks, ND Buchanan, MO Madison, TN 

 
 Population Growth  
Growth rate (1990-2001)   14.50% 5.80% 26.70% -7.10% 3.70% 19.10%
Growth rate (2001-2006)   5.40% 4.10% 9.80% -2.60% 2.10% 7.00%
 
 Total Population  
Total (1990)   248,032,617 98,458 93,145 70,683 83,083 77,982
Total (2001)   283,960,915 104,134 117,970 65,650 86,124 92,893
 
 Workforce Education Distribution  
Subtotal less than 12 years (2001)   32,167,763 13,569 11,071 3,786 11,334 13,517
Subtotal 12 to 15 years (2001)   107,229,242 36,953 50,430 22,264 35,198 33,526
Subtotal 16 or more years (2001)   44,589,775 13,092 16,084 10,847 9,273 12,213
 
 Skilled (2001)  
CAD Drafter (Median)   $29,205.43 $26,734.04 $27,519.34 $28,849.55 $30,273.53 $29,756.65 
CAD Drafter (75th Percentile)   $33,444.60 $30,614.48 $31,513.76 $33,037.05 $34,667.72 $34,075.83 
 
 Technical (2001)  
Electric/Electronics Technician II 
(Median)   $34,874.71 $31,923.58 $32,861.32 $34,449.74 $36,150.14 $35,532.93 

Electric/Electronics Technician II 
(75th Percentile)   $38,248.21 $35,011.60 $36,040.05 $37,782.13 $39,647.01 $38,970.10 
 
 Information Technology (2001)  
Data Warehouse Specialist 
(Median)   $55,945.55 $51,211.38 $52,715.69 $55,263.82 $57,991.58 $57,001.46 
Data Warehouse Specialist (75th 
Percentile)   $63,532.01 $58,155.87 $59,864.17 $62,757.84 $65,855.50 $64,731.11 
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Recommendations & Strategies 
 
San Angelo area providers are actively maintaining, upgrading, and/or 
installing their respective infrastructures to meet growing demand, and 
subscribers have access to a variety of broadband services through a 
multitude of carrier technologies (e.g., T1, DSL, cable, wireless, etc).  
San Angelo’s infrastructure has proven sufficient to support a variety 
of heavy to low bandwidth business users, and regional providers are 
able to provide additional bandwidth to meet future demand. 
 
Companies evaluating the San Angelo area can enjoy an advanced 
wireless and cable infrastructure and a community that offers a high 
quality of life.  In the case of wireless options for example, San Angelo 
residents and business users now have access to wireless systems that 
bring healthy competition to the local broadband and telephone market.  
 
Since the amount of bandwidth available to a region is based on 
established market drivers, there is fundamentally little the public 
sector and economic development officials can do to increase 
connectivity into San Angelo.  Though possible, it is also highly 
unlikely that simply increasing a region’s available bandwidth or 
connectivity will result in enhanced business development. Regional 
economic development, however, will result in increased bandwidth as 
market drivers cause providers to extend their infrastructures to meet 
demand.  

 
San Angelo has the opportunity to position itself as a unique market for 
technology-based growth in West Texas. To help with this positioning, 
economic development officials should consider enhancing the “soft 
side” of the technology infrastructure by highlighting the region’s 
unique broadband offerings, supporting local high-tech 
entrepreneurship, drawing upon local expertise through social and 
professional networks, and spotlighting examples of regional success 
(e.g., USAA, Blue Cross Blue Shield, DCS, SITEL, etc.). 

To further enhance this “soft infrastructure” we offer the following 
principles, examples, and strategies that may apply to the recently 
awarded community networking TIF grant and future regional 
development efforts. 

Community Networking Principles and Examples 
Source: CBIRD, Technology Infrastructure Assessment. TSTC & 
Baylor University. 2001 
 

 
“Smart communities are where leaders and stakeholders have 
formed alliances and partnerships to develop innovative ways 
to extract new economic and social value from electronic 
networks and the public Internet. Typically, the focus of smart 
community strategies is to change the dynamics of growth in 
the community, so as to make it an attractive and competitive 
location in which to live, invest, and carry on business. This is 
accomplished by using information and communications 
technologies as tools to build the community, solve its 
problems, and transform the way individuals and 
organizations live, work, learn, shop, and manage their 
affairs.” 

Guide for Creating a Smart Community4 
 
People who have studied or have been involved with community 
networking efforts give two almost universal recommendations – that 
any plan for community networking be based on an in-depth 
understanding of the individual community’s specific needs and 
characteristics and that the plan be endorsed and supported by 
community residents and organizations. 
 
The Association for Community Networking (AFCN) considers the 
following to be the primary aspects of community networks. 5  
                                                 
4 Smart Communities Resource Exchange. Guide for Creating a Smart 
Community. http://smartcommunities.ic.gc.ca/documents/guide/whatis_e.asp 
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• Locally-based, locally-driven  
• Bring the Community Together 

o To discuss community issues & opportunities to explore 
o To learn about the Internet and how other communities are using it 
o To decide upon and create appropriate services for their community  

• Training 
o General community 
o Focused "target sub-communities" 
o Using the Internet AND creating their own content  

• Public Access Site  
• Internet accounts for those who need them  
• Community Online Presence  
• Web development for nonprofits  
 

Communities of the Future is another organization that serves as a 
resource for community development and community networking. 
Communities of the Future (COTF) identifies eight principles that 
suggest characteristics and goals for community networking efforts. 
Though worded somewhat differently, COTF’s eight principles parallel 
and complement the aspects of community networking identified by 
AFCN. 6 
 

1. Shared vision  
2. Education is Power  
3. Community Consensus and the Future  
4. Electronic Data Networks  
5. The Future and World Class  
6. The Community as Family  
7. Process Leadership for Consensus  
8. See, Touch, and Feel the Future  
 

 

                                                                                                          
5 AFCN web site - http://www.afcn.org/resources/aspects.html 
6 COTF web site – visit link for more information - 
http://www.communitiesofthefuture.org/principles.html 

While community networking organizations in the U.S. such as AFCN 
and COTF are generally grass-roots organizations formed as coalitions 
of interested members, Canada has sponsored a national program to 
motivate and assist communities in networking efforts. Taken from the 
community networking lingo that describes technology-savvy 
communities with networking and infrastructure, Canada's Smart 
Communities program has improved technology, training, and 
community in many Canadian provinces and towns. The Smart 
Communities program emphasizes the importance of grounding 
networking efforts in the individual characteristics of specific 
communities. Though the outcomes and implementation vary based on 
the characteristics of the communities, the Smart Communities 
program recommends a general process that can be summarized by the 
following 10 points. 7 

1. Possess a well-developed community concept.  
2. Involve all community members.  
3. Engage in a communal effort for change.  
4. Conduct a needs assessment.  
5. Develop a vision or mission statement.  
6. Establish goals and priorities.  
7. Draft a strategic plan to meet those goals.  
8. Clearly define responsibilities and establish timelines.  
9. Link all involved entities.  
10. Follow-up, continually monitor the progress.  

The Smart Communities demonstration projects have focused largely 
on making available to its communities previously constrained tools, 
information, culture, commerce, telemedicine, etc., due to geographic 
displacement. For example, the project in New Brunswick has set up 
an Intranet and portal for its community to access to e-commerce 
marketplace, tele-health, Web pages for business and community 
groups, online access to archives, government information, and 
                                                 
7 Smart Communities web site - 
http://smartcommunities.ic.gc.ca/documents/scguide_e.asp 
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community information. This access is provided mainly through a 
network of 200 community access centers, in addition to 40 public 
kiosks.”  See Appendix F, page 135- Noteworthy Community Networks. 

Community Networking Principles Applied: Community Portal Sites 
One specific example of how San Angelo could apply community 
networking principals are community portal sites that provide online 
access to eGovernment (e.g., Texas Online), knowledge networks (e.g., 
virtual incubators, venture capital, etc.), industry portals (e.g., bids, 
networking opportunities, etc.), education and training resources (e.g., 
ASU, West Texas Training Center, Howard College, etc.) as well as 
community oriented communications (e.g., calendars, discussions, 
etc.). 
 
Sanangelo.com is a good example of a local portal site that provides 
existing residents with a forum to share ideas, discuss local issues, post 
upcoming public events, advertise, seek employment, sell merchandise, 
and a host of other services..  The site also provides valuable 
information to visitors unfamiliar with San Angelo (e.g., local 
restaurants, hotels, travel information, etc.).  Additional portal sites 
could extend these types of services to target specific economic 
development issues.  For example, several local businesses mentioned 
the need to better communicate regional business opportunities so that 
local providers could more effectively compete with outside firms.  
Such a site could disclose information on current request for proposals, 
call for bids and other opportunities for regional business.   

 
Another possibility is a more general site that could: 

 
 
 
 

• Develop profiles and link to successful technology ventures; 
• Identify entrepreneurial support structures throughout the 

community; 
• List regional business services providers and key infrastructure 

assets; 
• Serve as a vehicle for incubator outreach and networking; and 
• Provide companies outside the region with preliminary 

information about community assets for enticing new 
companies into the area.   
 

This type of resource could also showcase the area’s infrastructure 
strengths and resources for creating a climate for entrepreneurship. 
This could be accomplished through a set of public relations protocols 
providing news of San Angelo’s initiatives to regional and national 
media.  These types of sites could also be a working resource for small, 
emerging companies and the institutions playing key roles in future 
entrepreneurship initiatives in the region: Small Business Development 
Center, Angelo State University, Howard College, West Texas 
Training Center, Chamber of Commerce, and City of San Angelo 
Development Corporation. 

 
The City of San Angelo’s great and most mentioned asset was 

the strong sense of community and quality of life.  The regional 
infrastructure is sufficient to support additional technology-based 
growth and service providers are able to provide additional capacity to 
meet future demand.  There is a substantial amount of local talent and 
entrepreneurship and the increasing availability of technical training 
and higher education should ensure a skilled regional workforce.  
Additional access to venture capital and business support services 
would help these assets mature into additional prosperity and wealth 
creation throughout the region. 
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Introduction 
 
This chapter describes results from a focus group on marketing and 
recruitment held in San Angelo in January 2002, supplemented by 
information compiled during numerous interviews with community 
and business leaders in San Angelo in the summer and fall of 2001.  
 
The purpose of the focus group was to collect ideas about the city’s 
assets that will form the basis of an economic development marketing 
initiative. The focus group revealed that the region has much to offer 
individuals and businesses looking for an alternative to “big-city” life. 
The city, however, has to overcome an awareness issue. One of its 
primary marketing problems, San Angelo’s isolation, is also a strength 
for certain industries. One challenge of marketing will be to turn San 
Angelo’s perceived weaknesses into characteristics that make the 
community more desirable for business expansion. 
 
The first issue discussed was San Angelo’s image as a West Texas 
location. Focus group participants believed that many of the negative 
perceptions of West Texas as a place to do business are also attached to 
San Angelo. Remoteness and a flat, dry landscape are qualities of West 
Texas that do not apply to San Angelo. However, when the city 
describes its location, it most often claims to be located in West Texas.   
 
Several participants recommended that San Angelo should begin 
describing itself as Central Texas or, “where West Texas meets the Hill 
Country.”  Saying that San Angelo  is located “200 miles north of San 
Antonio” and resting on the edge of the Texas Hill Country conjures 
different images than saying it is located “80 miles from Midland-
Odessa.”   

Strengths 
 
The participants showed high enthusiasm and optimism for their city. 
This energy will come through when the city interacts with prospects. 
As one individual stated, San Angelo was “difficult to find but 
impossible to forget.”  That theme permeated many of San Angelo’s 
strengths, including: 
 
• Staying power – once people live in San Angelo, they do not want 

to move; 
• Off the beaten path – recognized as both a strength and a 

weakness; 
• Team spirit – the community works well together, as exhibited in 

its residents’ strong participation in volunteer organizations;  
• Concho River – San Angelo is the only West Texas mid-sized 

community with a river running through it and the river adds to the 
city’s quality of life; 

• Nurturing culture – a close-knit, friendly, and caring 
environment; 

• Angelo State University (ASU) – a highly-respected regional 
university; 

• Goodfellow AFB– A good community citizen producing highly 
skilled workers; 

• Telecommunications infrastructure – good access to high speed 
telecom; 

• Cost of labor, housing – Cost of labor and housing are lower than 
in big cities such as Dallas and Austin. 
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Problems 
Despite these strengths, participants felt that San Angelo faces several 
significant problems in recruiting new businesses: 
• Isolation – “We’re too far west;” as discussed above, the city’s 

isolation is viewed as both a negative and a positive; 
• Transportation – the city is not located on a major interstate, and 

the city’s airport has extremely limited and expensive commercial 
flight options; 

• Water – as with all cities in west central and West Texas, San 
Angelo suffers from a water supply issue that is forecasted to 
worsen; 

• Poorly educated labor – San Angelo’s manufacturing sector drew 
many low-skilled workers to the region; when these facilities shut 
down operations, the city was left with many workers who do not 
fit into other sectors. (However it was pointed out that some of 
these unemployed workers have moved from the region.) 

• Retaining ASU graduates – the city suffers from a “brain drain” 
because most ASU graduates move out of San Angelo; participants 
believe it is partly because of a lack of high skill-demanding 
employers, the city’s lack of “young person entertainment” 
options, the allure of working in high-energy cities such as Dallas 
and Austin, and various other reasons. 

Opportunities 
The participants recognized that several opportunities emerge when 
San Angelo addresses its current problems. To address the ASU brain 
drain, participants recommended integrating ASU students into the 
community during their college careers.  One participant pointed out 
that most students tend to stay within a close proximity to campus. One 
opportunity may be for the city and chamber to develop a program that 
introduces ASU students to San Angelo. Recruiting “young person 
entertainment” businesses (coffee shops, dance clubs, and 
bars/restaurants) and promoting those that already exist also could be  

 
an important factor in integrating the students into the community. 
Other approaches include internships, student entrepreneurship awards, 
creating a committee of students to advise the city government about 
student issues, and perhaps a different student group to provide input to 
the COSADC and Chamber of Commerce, and other possibilities 
described in Chapter 2.   
 
Another opportunity involves airport and highway improvements. One 
participant mentioned the possibility of developing San Angelo as an 
air taxi hub. In his opinion, the emerging air taxi industry would solve 
two of San Angelo’s issues – first improving the city’s air connections, 
and second, allowing San Angelo to recruit and develop an air taxi 
industry.   
 
Web-based marketing was recognized as an ideal communication tool 
for San Angelo and local businesses.  “With the web, San Angelo can 
access the world and overcome its isolation.”   
 
Creating a well-designed web site, containing San Angelo’s economic 
development marketing theme and providing information about the 
region should become one of the city’s primary marketing instruments. 
[More on this will appear later in this Chapter. Also please see the 
discussion about the IPS in Chapter XX, Assessment of Information 
Technology Infrastructure.]  
 
San Angelo’s low-skilled, low-wage labor source was also viewed as 
an opportunity for the city.  With limited training, these individuals 
could supply new manufacturers moving to San Angelo. However the 
region must carefully consider many options before moving ahead with 
such a strategy. First, low cost labor is more readily available at lower 
wages in Mexico. Second, recruiting this level of manufacturing and 
generating more low-skilled jobs will not lead to long-term economic 
prosperity for San Angelo. While more jobs of any kind would be a 
plus for San Angelo, the real key is to generate, attract, and create 
higher-quality jobs.  
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Vision  
As discussed both in the marketing focus group and in a recent 
economic development survey conducted by Dr. Chawla of ASU’s 
marketing department, San Angelo’s long-term vision is to be a center 
for high paying, high quality jobs. Focus group participants and 
interviewees identified a number of short- and long-term initiatives that 
will help the city accomplish this vision: 
 
• Build a strong management information systems program at 

ASU; (see additional discussion about this at the end of Chapter II, 
Entrepreneurial Support Structures);  

• Develop a water center in San Angelo – this program would 
focus on technologies that conserve and recycle water, driven by 
the region’s serious water deficit. A center such as this could later 
be expanded to include alternative fuel technologies, energy 
conservation, and clean energy more generally; 

• Improve access to lower-cost, higher connectivity air 
transportation;  

• Promote San Angelo an “idea and learning community” - a 
place less focused on manufacturing, which relies heavily on 
transportation infrastructure and proximity to large markets, and 
more focused on service businesses, particularly those which are 
web-based; the community should build on its strong human 
resource base of ASU, Goodfellow AFB (the best of the best in the 
armed forces), a good public school system, and the new WTTC.  

• Become known for being creative and adventuresome. For 
instance, San Angelo has the top ceramics competition in the 
United States today. Few realize that within the region. Also 
the region could do more to cultivate a larger art colony 
based on contemporary crafts. There is a track record of some 
foreign artists living in the community, and most artists, by 
necessity, are quite entrepreneurial.  

• Increase the region’s focus on entrepreneurship and the growth 
and expansion of current businesses;  

 
• Sell “personal empowerment” along with financing, labor force, 

quality of life, low cost of living, and other assets. “Make a 
difference; have an impact; you can have a lot more influence and 
control in San Angelo than elsewhere.”  San Angelo has a 
tremendous advantage over larger regions where entrepreneurs are 
much more numerous and receive no recognition. Big fish in 
smaller pond; and  

• In traditional tourist marketing, highlight the phenomenal 
inventory of modern public facilities, including the outstanding 
new visitor center, sports facilities, YMCA, arena for equestrian 
events, and SAMFA—few communities anywhere have such an 
array of facilities, let alone a community the size of San Angelo.  

Marketing Theme 
The focus group participants were asked to engage in a marketing 
positioning pyramid exercise. The exercise is directed at narrowing 
down a community’s marketing message into three levels: What is the 
product? What are the benefits? What does the community represent?  
Participants agreed that San Angelo’s product is, at the basic level:  
 
“A mid-sized community located on the edge of Texas’ Hill Country.” 
 
The city’s many benefits were listed in the strengths section of this 
report.  To summarize: 
 
“San Angelo is one of Texas’ best kept secrets. With its river walk, 
historic neighborhoods, top-ranked college, and Texas-sized welcome, 
it offers the amenities of a larger city but without the hustle and 
bustle.” 
 
Many ideas were offered for San Angelo’s unifying marketing theme.  
Participants were asked to generate a word or phrase that embodies the 
city and plays to the emotional side of the target audience. The word 
may or may not become the city’s tag line for marketing, but rather a  
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central theme around which a tagline, graphics, and written promotion 
about the city will revolve. The top responses included: 
• Gratifying 
• Friendly 
• An easy-going lifestyle 
• The good life 
• Safety 
• Home 
• Quality (climate, health, low traffic, education, labor) 
• Productive 
• Surprising 
• Comfortable 

Several potential taglines were also suggested: 
• Positively individual 
• A good place for business to live 
• The secret’s out 
• Wireless and Wooly (humorous) 

A good marketing theme will be one that is original while appealing to 
San Angelo’s target industries. While “friendliness” and “home” are 
qualities that are universally attractive, they will not make San Angelo 
stand out next to its competitors.   
 

Recruitment Target Possibilities 
It is imperative that San Angelo’s target industries should be 
determined before an advanced marketing strategy is formulated. 
Several target industries were mentioned during the focus group: 
medical instruments, health care, plastics, data recovery technologies, 
and Goodfellow AFB-related government contractors. In addition to 
these target industries, San Angelo’s marketing message will need to 
be aimed at other important audiences: business influencers (site 
selectors, accountants, lawyers), high skilled workers (ex-ASU grads 
and people stationed at Goodfellow AFB), and entrepreneurs. These  

 
businesses and individuals will all be looking for a location that 
maximizes their opportunities for success.   
Within the general target industries, pinpointing a number of niche 
industries should be explored further. For example, within the data 
recovery and base-related industries, the focus could be:  
• private security/disaster and data recovery in both public and 

private (USAA) sectors  
• classified, electronic eavesdropping suppliers for defense 

companies  
• the region serving as a magnet for electronic eavesdropping 

training for other governments by Goodfellow AFB 
• San Angelo exporting (temporarily) information technology talent 

to other regions under a distance-work model, until there is a 
critical mass of employees locally to create their own San Angelo 
based companies. (One primary impediment to distance-work or 
telecommuting is the perception by managers that employees, who 
are off-site, may be shirking their duties. The structured military 
background of IT individuals from Goodfellow AFB would be a 
strong argument against such a concern.)   

What San Angelo offers to companies evaluating the area is the 
combination of an advanced wireless and cable technology 
infrastructure with a quality of life and a sense of community 
commonly found in West Texas. The ideal technology company for 
San Angelo will benefit from its loyal employees, inexpensive cost of 
living and wages, and the stability of an established technology 
infrastructure. By taking advantage of the current available bandwidth 
and business services, several local IT companies are able to market 
their products successfully online and deliver both physical hardware 
components and intangible software products to customers nationally 
and internationally. Additionally, the West Texas Data Recovery 
Center, Blue Cross Blue Shield, Sitel, DCS, USAA and Goodfellow 
AFB presence offer opportunities for smaller companies to benefit 
from the technology providers currently serving the San Angelo 
market.     
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Next Steps 
It would be a mistake for the region’s economic development 
marketing plan to be based on the results of a focus group and 
interviews. San Angelo’s message should only be determined after 
there is greater input from a larger number of knowledgeable 
individuals and organizations within the community, and with the 
assistance of a specialized advertising and media company. The overall 
marketing plan must be adapted, in part, to the target industries. The 
final plan would be a polished and refined strategy for the city’s image 
and internal and external marketing activities aimed at increasing 
business recruitment opportunities.   
 
Implementing the plan is also important. A generic marketing theme 
meant to blanket all industries and workers will prove expensive and 
produce limited results. Such an approach is not recommended. Nor 
should San Angelo advertise or pay for promotions to appear in print, 
radio, web, or television. Not only is this expensive, it is often 
ineffective. Outside of advertising, San Angelo has a wide choice of 
options for distributing its marketing message. Web sites of the 
chamber and city should contain images and text that support its 
theme, as should all of its presentations to prospects and informative 
brochures. Industry and economic data about the city should be 
presented in a format that addresses concerns of its target industries. 
Press releases generated by the city and local businesses should also 
convey the marketing theme. Engaging local businesses in the 
marketing effort provides an unbiased source of promotion for the city. 
These and other forms of marketing promotions cost less than 
advertising, while allowing San Angelo to directly aim at its target 
industries. 

 

New initiatives may also play a role in the overall marketing strategy. 
For example, we recommend consideration be given to developing a 
retail and tourism portal site that works to transfer the character and 
reputations of San Angelo’s retail and tourism businesses to the 
Internet.  

The goal would be to identify those places that are unique to the region 
and present them within a single domain. Content would be presented 
to create a positive first impression by those who have no previous 
perceptions of San Angelo and who would be accessing this Portal Site 
via traditional search engines. (Efforts to integrate existing retail 
directories with current travel and tourist information can provide the 
content for the initial site.)   

Ideally this retail and tourism site would include vivid digital 
photographs with textual content translated into several languages and 
links to individual company websites when available. The site would 
utilize the Internet for communicating the retail and tourist attractions 
of San Angelo regionally, nationally and internationally.  
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Summary Recommendations 
If San Angelo can successfully communicate all of the community’s 
strengths and assets makes doing business in San Angelo exceptionally 
manageable, then the area can benefit by attracting both larger 
companies and fostering local technology based entrepreneurial 
growth.  To begin that process:   
 
Integrate ASU students into the community during their college 
careers by: 
• Developing a program that introduces ASU students to San 

Angelo;  
• Recruiting “young person entertainment”; 
• Promoting internships with local employers (e.g. a program to pay 

for ASU students to produce well-designed websites for local 
businesses) 

• Student entrepreneurship awards,  
• Creating committee(s) of students to advise the city government,  
• COSADC, and the Chamber of Commerce about student issues 

and entrepreneurship; 
 

Explore developing San Angelo as an air taxi hub; 
 
Create a state-of-the-art web site, containing San Angelo’s economic 
development marketing theme and providing information about the 
region as a key component in the region’s marketing plan; Consider 
development of a retail and tourism portal site that works to 
communicate the retail and tourist attractions of San Angelo 
regionally, nationally and internationally; 
 
Build a strong management information systems program at ASU;  
 

 
Make San Angelo an “idea and learning community” and educate 
others about the region’s creative and adventuresome sides.  
 
Increase the region’s focus on entrepreneurship and the growth and 
expansion of current businesses;  
 
Sell personal “empowerment” along with financing, labor force, 
quality of life, low cost of living and other regional assets.  
 
Consider marketing taglines such as “Positively individual” “A good 
place for business to live” and stay away from phrases involving 
“home” and “friendliness;” 
 
Within the general target industries, pinpoint a number of niches to 
explore further, and then identify specific technology companies that 
would benefit from San Angelo’s loyal employees, inexpensive cost of 
living and wages, and current available bandwidth and business 
services; and 
 
Avoid generic marketing of numerous industries and do not allocate 
resources for advertising in print, radio, web, or television. Instead, 
concentrate on directly targeting potential recruits through other forms 
of marketing outreach.   
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Appendix A 

 Larger Universe of Metro Areas   
 

Metro Area   2000 Population 
 San Angelo MSA    104,010 
 
Within TX  

Abilene MSA                    126,555 
Sherman-Denison MSA  110,595 
Texarkana, TX/AR MSA  129,749 
Victoria MSA     84,088 
Wichita Falls MSA  140,518 

 
Outside TX  

Nearby  
Alexandria, LA   126,337 
Flagstaff, AZ   122,366 
Grand Junction, CO  116,255 
Lawton, OK   114,996 

 
South  

Albany, GA   120,822 
Anniston, AL   112,249 
Danville, VA    110,156 
Gadsden, AL   103,459 
Hattiesburg, MS  111,674 
Jackson, TN   107,377 
Owensboro, KY     91,545 
Sumter, SC   104,646 

 
Plains  
 Grand Forks, ND    97,478 
 Missoula, MT     95,802 
 Rapid City, SD     88,565 
 
Midwest/Mid-Atlantic  
 Decatur, IL   114,706 
 Kokomo, IN   101,541 
 St. Joseph, MO   102,490 
 Sheboygan, WI   112,646 
 Sioux City, IA   124,130 
 Williamsport, PA  120,044 
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Appendix B 
 Demographics   

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 

Source: Places Rated Almanac, 2000. 

 Jackson, TN St. Joseph, MO Sherman Texarkana Wichita Falls 
white 69.4 93.9 87.3 73.7 77 
black 29.4 3.1 7.2 23.4 8.8 
latino 0.7 2.4 3.8 2 11.6 
asian 0.4 0.4 0.6 0.4 1.9 
per capita income 24,800 23,500 23,500 21,800 24,400 
Diversity  11 29 56 31 100 
Median Age 35.4 37 39.2 36.8 34.8 

 San Angelo Abilene Alexandria, LA Grand Forks, ND Grand Junction, CO
white 63.7 73.8 67.3 92.3 88.8 
black 4 6.3 30.1 1.5 0.4 
latino 30.8 18.1 1.4 3.1 9.5 
asian 1.3 1.6 0.9 1.3 0.7 
per capita income 23,300 26,700 22,700 22,400 22,900 
Diversity 70 88 38 34 6 
Median Age 34.1 33.2 34.6 31.9 39.1 
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Appendix C 

 Data for Growth Over Past Decade 
National Rankings  

 
 
 
 
 
Data for Growth Over Past Decade,  

                    National Rankings 
 
                             National Ranking  
                  (319 Total—Best=1, Worst=319) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Source: US Metro Economies: The Engines of America’s Growth;  

DRI/WEFA for the U.S. Conference of Mayors, July 2001. 
 

Abilene 163

Alexandria, LA  253

Grand Forks, ND  227

Grand Junction, CO 12 

Jackson, TN  31 

St. Joseph, MO  301

San Angelo 131

Sherman-Denison  164

Texarkana  240

Wichita Falls 229
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Appendix D 

 Data for Growth Over Past Decade 
Percentage byYear 1990 – 2000  

 
 
          Data for Growth Over Past Decade, 
          Percentage By Year from 1990-2000 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: US Metro Economies: The Engines of America’s Growth;  
DRI/WEFA for the U.S. Conference of Mayors, July 2001. 

 
 
 
 

 
 

Abilene 5.9
Alexandria, LA 4.9

Grand Forks, ND 5.2

Grand Junction, CO 8.5
Jackson, TN 7.7

St. Joseph, MO 4.3
San Angelo 6.2

Sherman-Denison 5.9
Texarkana 5

Wichita Falls 5.2
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Appendix E 

 San Angelo ISP Inventory (2002)   
ISP Dial-Up ISDN DSL T1 or 

higher 
Wireless 

Data Email Web 
Hosting 

Verizon         

Southwestern Bell            

AT&T           

WorldCom          

Cox 
Communications 

         

Central Texas 
Communications 

          

West Central Net        

United Online             

America Online             

Earthlink         

Ionex Telecom           

Prodigy             

CompuServe             

MSN           

Data based on best available information at time of publication.  This data is subject to change.
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Appendix F 

 Noteworthy Community Networks   
 

• Abingdon, Virginia www.abingdon.com/home.html/  
• Access Sacramento www.sacramento.org  
• AceNet www.acenetworks.org/  
• Aurora, Illinois www.aurora.il.us/  
• BEV - Blacksburg Electronic Village www.BEV.org  
• Boulder Community Network http://bcn.boulder.co.us/  
• Canada, Smart Communities Resource Exchange 

http://smartcommunities.ic.gc.ca/index_easp  
• Chula Vista, California www.rohan.sdsu/dept/intlcomm/smartdeatil.html  
• Davis Community Network www.dcn.davis.ca.us/  
• FairNet Fairbanks, Alaska www.fairnet.org  
• Glasgow, Kentucky www.glasgow-ky.com/  
• Grant County, Washington www.grantcounty-wa.com/  
• Haywood County Community Network 

www.haywoodnc.org/aboutus.html  
• Kansas City, Missouri www.smartkc.com  
• La Plaza, Taos, New Mexico www.laplaza.org 
• Lockhart, Texas www.lockhart-tx.org  
• MAIN - Metropolitan Austin Interactive Network www.main.org  
• Mendocino Community Network www.mcn.org/Admin3/default.nclk  
• Middlebury, Vermont http://middlebury.net  
• Northwest Arkansas Community Information Network Project 

www.uark.edu/community/comnet.html  
• Park-Ridge, Chicago, Illinois www.park-ridge.it.us/  
• Pennant Alliance, San Diego, California www.pennantalliance.com  
• PrairieNet, Urbana, Illinois www.prairienet.org  
• San Diego Dialogue http://www.sddialogue.org  
• Seattle, Washington www.scn.org  

 
Source: CBIRD, Technology Infrastructure Assessment. TSTC & Baylor University. 2001 
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Appendix G 

 Provider & Business User Interviews   
 

ACS Defense 
Angelo State University 

C3 Communications 
Central Texas Telephones 

Chamber of Commerce 
Cox Business Services 
Cox Communications 
Data Management Inc 

Elite Solutions 
Ener-Tel Svc 

House Appropriations Office 
Northrop Grumman 

SanAngelo.com 
Texas Lone Star Network 

Tom Green Library System 
Verizon 

West Texas Training Center 
WorldCom 
WSC, Inc. 
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Appendix H 

 Technology Glossary  
Source: www.whatis.com 

 
CO  In telephone communication in the United States, a central office (CO) is an office in a locality to 

which subscriber home and business lines are connected on what is called a local loop. The central 
office has switching equipment that can switch calls locally or to long-distance carrier phone offices. 
In other countries, the term public exchange is used. 

 
cable modem A cable modem is a device that enables you to hook up your PC to a local cable TV line and receive 

data at about 1.5 Mbps. This data rate far exceeds that of the prevalent 28.8 and 56 Kbps telephone 
modems and the up to 128 Kbps of Integrated Services Digital Network (ISDN) and is about the data 
rate available to subscribers of Digital Subscriber Line (DSL) telephone service. A cable modem can 
be added to or integrated with a set-top box that provides your TV set with channels for Internet 
access. In most cases, cable modems are furnished as part of the cable access service and are not 
purchased directly and installed by the subscriber. 

 
CMTS  A cable modem termination system (CMTS) is a component that exchanges digital signals with cable 

modems on a cable network. A cable modem termination system is located at the local office of a 
cable television company. 

 
DOCSIS 1.0 Now known as CableLabs Certified Cable Modems, DOCSIS (Data Over Cable Service Interface 

Specifications) is a standard interface for cable modems, the devices that handle incoming and 
outgoing data signals between a cable TV operator and a personal or business computer or television 
set. DOCSIS 1.0 was ratified by the International Telecommunication Union (ITU-TS) in March of 
1998. Although "DOCSIS" continues to be used, the newer name emphasizes that the standard is now 
being used to certify the products of cable modem makers. Cable modems conforming to DOCSIS are now 
being marketed. 

 
DSL  DSL (Digital Subscriber Line) is a technology for bringing high-bandwidth information to homes 

and small businesses over ordinary copper telephone lines. xDSL refers to different variations of 
DSL, such as ADSL, HDSL, and RADSL. Assuming your home or small business is close enough to 
a telephone company central office that offers DSL service, you may be able to receive data at rates 
up to 6.1 megabits (millions of bits) per second (of a theoretical 8.448 megabits per second), enabling 
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continuous transmission of motion video, audio, and even 3-D effects. More typically, individual 
connections will provide from 1.544 Mbps to 512 Kbps downstream and about 128 Kbps upstream. 
A DSL line can carry both data and voice signals and the data part of the line is continuously 
connected. DSL installations began in 1998 and will continue at a greatly increased pace through the 
next decade in a number of communities in the U.S. and elsewhere. Compaq, Intel, and Microsoft 
working with telephone companies have developed a standard and easier-to-install form of ADSL 
called G.lite that is accelerating deployment. DSL is expected to replace ISDN in many areas and to 
compete with the cable modem in bringing multimedia and 3-D to homes and small businesses. 

 
DSLAM Digital Subscriber Line Access Multiplexer (DSLAM) is a network device, usually at a telephone 

company central office, that receives signals from multiple customer Digital Subscriber Line (DSL) 
connections and puts the signals on a high-speed backbone line using multiplexing techniques. 
Depending on the product, DSLAM multiplexers connect DSL lines with some combination of 
asynchronous transfer mode (ATM), frame relay, or Internet Protocol networks. DSLAM enables a 
phone company to offer business or homes users the fastest phone line technology (DSL) with the 
fastest backbone network technology (ATM). 

 
DWDM Dense wavelength division multiplexing (DWDM) is a technology that puts data from different 

sources together on an optical fiber, with each signal carried at the same time on its own separate 
light wavelength. Using DWDM, up to 80 (and theoretically more) separate wavelengths or channels 
of data can be multiplexed into a lightstream transmitted on a single optical fiber. Each channel 
carries a time division multiplexed (TDM) signal. In a system with each channel carrying 2.5 Gbps 
(billion bits per second), up to 200 billion bits can be delivered a second by the optical fiber. DWDM 
is also sometimes called wave division multiplexing (WDM). 

 
HFC  A hybrid fiber coaxial (HFC) network is a telecommunication technology in which optical fiber 

cable and coaxial cable are used in different portions of a network to carry broadband content (such 
as video, data, and voice). Using HFC, a local CATV company installs fiber optic cable from the 
cable head-end (distribution center) to serving nodes located close to business and residential users 
and from these nodes uses coaxial cable to individual businesses and homes. An advantage of HFC is 
that some of the characteristics of fiber optic cable (high bandwidth and low noise and interference 
susceptibility) can be brought close to the user without having to replace the existing coaxial cable 
that is installed all the way to the home and business. 

 
ILEC  An ILEC (incumbent local exchange carrier) is a telephone company in the U.S. that was providing 

local service when the Telecommunications Act of 1996 was enacted. ILECs include the former Bell 
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operating companies (BOCs) which were grouped into holding companies known collectively as the 
regional Bell operating companies (RBOCs) when the Bell System was broken up by a 1983 consent 
decree. ILECs are in contradistinction to CLEC (competitive local exchange carriers). 

  
LATA LATA (local access and transport area) is a term in the U.S. for a geographic area covered by one or 

more local telephone companies, which are legally referred to as local exchange carriers (LECs). A 
connection between two local exchanges within the LATA is referred to as intra-LATA. A connection 
between a carrier in one LATA to a carrier in another LATA is referred to as inter-LATA. Inter-
LATA is long-distance service. The current rules for permitting a company to provide intra-LATA or 
inter-LATA service (or both) are based on the Telecommunications Act of 1996. 

 
LMDS  LMDS (Local Multipoint Distribution System) is a system for broadband microwave wireless 

transmission direct from a local antenna to homes and businesses within a line-of-sight radius, a 
solution to the so-called last-mile technology problem of economically bringing high-bandwidth 
services to users. LMDS is an alternative to installing optical fiber all the way to the user or to 
adapting cable TV for broadband Internet service. Depending on the implementation, LMDS offers a 
bandwidth of up to 1.5 Gbps downstream to users and 200 Mbps upstream from the user. A more 
typical data rate is 38 Mbps downstream. Some services offer both downstream and upstream service 
(symmetrical service); others offer downstream only (asymmetrical service) with upstream being 
obtained using wire connections. 

 
Local Exchange LEC (local exchange carrier) is the term for a public telephone company in the U.S. that provides 

local service. Some of the largest LECs are the Bell operating companies (BOCs) which were 
grouped into holding companies known collectively as the regional Bell operating companies 
(RBOCs) when the Bell System was broken up by a 1983 consent decree. In addition to the Bell 
companies, there are a number of independent LECs, such as GTE. 

 
Local Loop  In telephony, a local loop is the wired connection from a telephone company's central office in a 

locality to its customers' telephones at homes and businesses. This connection is usually on a pair of 
copper wires called twisted pair. The system was originally designed for voice transmission only 
using analog transmission technology on a single voice channel. Today, your computer's modem 
makes the conversion between analog signals and digital signals. With Integrated Services Digital 
Network (ISDN) or Digital Subscriber Line (DSL), the local loop can carry digital signals directly 
and at a much higher bandwidth than they do for voice only. 

 



San Angelo 
2002 

                                                                                                Accelerating Technology-Based Economic Growth in The Concho Valley 

                                                                                                                                                                         IC² Institute, The University of Texas at Austin      140 

OC48 The Synchronous Optical Network (SONET) includes a set of signal rate multiples for transmitting 
digital signals on optical fiber. The base rate (OC-1) is 51.84 Mbps. Certain multiples of the base 
rate are provided as shown in the following table. Asynchronous transfer mode (ATM) makes use of 
some of the Optical Carrier levels.  An OC48 would equal 2.488 Gbps. 

 
POP A point-of-presence (POP) is an access point to the Internet. A POP necessarily has a unique Internet 

Protocol (IP) address. Your Internet service provider (ISP) or online service provider (such as AOL) 
has a point-of-presence on the Internet and probably more than one. The number of POPs that an ISP 
or OSP has is sometimes used as a measure of its size or growth rate.  A POP may actually reside in 
rented space owned by the telecommunications carrier (such as Sprint) to which the ISP is connected. 
A POP usually includes routers, digital/analog call aggregators, servers, and frequently frame relays 
or ATM switches. 

 
SONET  SONET is the American National Standards Institute standard for synchronous data transmission 

on optical media. The international equivalent of SONET is synchronous digital hierarchy (SDH). 
Together, they ensure standards so that digital networks can interconnect internationally and that 
existing conventional transmission systems can take advantage of optical media through tributary 
attachments. 

 
Tier 1 Provider A Tier 1 Frame Relay or Internet Protocol Provider is a networking company capable of effectively 

providing reliable and fast networking services.  The following companies are generally thought of as 
Tier 1 providers:  AT&T, Bell Atlantic, BellSouth, Cable and Wireless, Global One, GTE, IBM, 
MCI, Pacific Bell, QUEST, Sprint, US West. 

 
VPN  A virtual private network (VPN) is a private data network that makes use of the public 

telecommunication infrastructure, maintaining privacy through the use of a tunneling protocol and 
security procedures. A virtual private network can be contrasted with a system of owned or leased 
lines that can only be used by one company. The idea of the VPN is to give the company the same 
capabilities at much lower cost by using the shared public infrastructure rather than a private one. 
Phone companies have provided secure shared resources for voice messages. A virtual private 
network makes it possible to have the same secure sharing of public resources for data. Companies 
today are looking at using a private virtual network for both extranets and wide-area intranets. 

 
Voice over IP  VoIP (voice over IP - that is, voice delivered using the Internet Protocol) is a term used in IP 

telephony for a set of facilities for managing the delivery of voice information using the Internet 
Protocol (IP). In general, this means sending voice information in digital form in discrete packets 
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rather than in the traditional circuit-committed protocols of the public switched telephone network 
(PSTN). A major advantage of VoIP and Internet telephony is that it avoids the tolls charged by 
ordinary telephone service.  

 
WAN A wide area network (WAN) is a geographically dispersed telecommunications network. The term 

distinguishes a broader telecommunication structure from a local area network (LAN). A wide area 
network may be privately owned or rented, but the term usually connotes the inclusion of public 
(shared user) networks. An intermediate form of network in terms of geography is a metropolitan area 
network (MAN). 

 
Wireless Wireless is a term used to describe telecommunications in which electromagnetic waves (rather than 

some form of wire) carry the signal over part or all of the communication path. Some monitoring 
devices, such as intrusion alarms, employ acoustic waves at frequencies above the range of human 
hearing; these are also sometimes classified as wireless.  

 


