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The members of the Science and Technology Task Force wish to dedicate this Report to The
Honorable Hunter B. Andrews, Senator from Hampton and Chairman of this Task Force, and to
The Honorable Robert B. Ball, Sr., Delegate from Richmond, who served as the initial Chairman
of this Task Force. The Commonwealth is forever indebted to these two gentlemen. In
particular, Mr. Andrews insights and institutional knowledge of the Commonwealth were
invaluable resources, as well as instructive to the members of this Task Force in their preparation
of this Report. Both Mr. Andrews' and Mr. Ball's leadership, vision, and service to the
Commonwealth are shining examples of stellar public service.



PREFACE

Authority and Scope of Work

The Task Force on Science and Technology was established originally for a period of two years
by the 1993 Session of the Virginia General Assembly with the passage ofHouse Joint Resolution
390. The 1995 Session continued the Task Force for another year with the adoption ofHouse
Joint Resolution 447. The original mission of the Task Force was threefold:

1. To report on the status ofthe recommendations of the 1983 Governor's Task Force
on Science and Technology.

2. To coordinate the development of a statewide strategic plan for science and
technology.

3. To examine whether a permanent council on science and technology should be
created.

The continuing resolution in 1995 asked the Task Force to consider also recent and ongoing
initiatives, as well as recommendations, ofvarious organizations and other task forces that were
focusing on science and technology issues in the Commonwealth. The Task Force was asked to
report its findings and recommendations to the Governor and the 1996 Session of the Virginia
General Assembly.

In addition, House Joint Resolution 714 (1995) asked the Task Force to study opportunities and
incentives for information and communications technology for the purpose ofmeeting public
needs.

Members
i.I

The Task Force was comprised of 23 members representing the Virginia General Assembly and
state and local government, research, university and business leaders in the fields of technology
and science. The Speaker of the House appointed the 6 House members; the Senate Privileges
and Elections Committee appointed the 3 Senate members, and the Governor appointed the 14
citizen members.

Work Plan

The Task Force identified four major study areas: Education, Infrastructure, Competitive
Position, and Finance. Subsequently two Subcommittees were appointed; each dealt with two
topics. Each member of the Task Force was assigned to a subcommittee and a chairman for each
was appointed by the Task Force Chairman. The subcommittees met a number of times in various
locations, met with various agencies of the state, and met with business and education leaders. In
one instance, one subcommittee met jointly with another legislative subcommittee studying a
relevant topic (telecommunications). In another instance, a subcommittee heard testimony from
another legislative study committee's draft report which dealt with a similar topic (capital
financing) under study by this Task Force.
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Prior to the meetings of the subcommittees, the full Task Force received reports from various
groups, including the Secretary of Commerce and Trade who reported about the "Opportunity
Virginia" initiative, a strategic plan for the state's economic development. Also, the president of
Virginia's Center for Innovative Technology (CIT) presented CIT's three-year strategic plan. In
addition, a review ofthe 1983 Report on Science and Technology was presented by staffwith a
current status update on the major recommendations of that report.

Each subcommittee formulated its own findings and recommendations independently ofeach
other. The full Task Force received the two reports on January 5, 1996, and unanimously
adopted recommendations therefrom. The Task Force directed the staff to coordinate the final
report from the two subcommittee reports and adopted recommendations, which also includes
discussions and recommendations of the full Task Force.

Over the course of the work ofthe Task Force, it became clear that different groups were dealing
with various issues related to the work of the Task Force. "Opportunity Virginia" placed a high
priority on technology issues for economic growth in its 1994 Report. Concurrently, the Virginia
Technology Council was established to strengthen the technology business sector and position
Virginia as a leader in technology vital to economic growth. Regional technology councils began
to emerge during this period also. CIT began to emerge in a leadership role coordinating many of
these efforts and creating technology jobs and companies. Higher education in Virginia began
placing a greater focus on its relationship to economic development.

Indeed, issues related to science and technology and the economy were rising to the top in many
agendas. Carving out the focus for this Report was challenging, and in the end became the
decision of the subcommittees. The scope of the Task Force effort should not be regarded as
exhaustive. However, the Report does address many of the pressing issues facing Virginia today,
and proposes recommendations for action to place Virginia in a competitive position for dealing
with the future in a global economy.
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EXECUTIVE SUMMARY

In Virginia, as in the rest ofthe nation, the use ofnew technology is increasingly the basis of
productivity and economic growth. Many traditional heavy industriesare declining, and the lost
jobs are being replaced by jobs requiring more highly trained workers comfortable with
automation and modem information and communications technology. To make the most of these
opportunities, and to attract more high-technology businesses, Virginia needs technologically
literate workers and managers, a solid base of research and development, and active links among
the various public and private institutions that carry out research and put it to work in new as well
as existing products and services. Investments in these areas, more and more, are what make one
state competitive with others in attracting new businesses and raising the quality of life. Every
citizen of the Commonwealth, every teacher, every businessperson and entrepreneur, every
parent, every citizen, has something to contribute, for all will benefit.

The Commonwealth has great strengths in its research universities, technology-based industry,
federal and nonprofit laboratories, and state-sponsored technology programs. It has raised
standards ofelementary and secondary education statewide in the past decade. Its 23 community
colleges at 38 campuses offer a wealth of training opportunities for industry, and have launched
an ambitious program to improve both the content and the accessibility 'oftheir offerings. Its
Virginia's Center for Innovative Technology, established in 1984 to help build science and
technology capability in Virginia, ranks among the most successful state technology programs in
the South by many measures, and has recently implemented a regional organization, to better
tailor its aid to industry. The 1983 Report of the Governor's Task Force on Science and
Technology offers citizens a yardstick for measuring progress.

Yet there is far to go before Virginia can be confident ofa place in the first rank nationally.
School and colleges need better access to computers and communications technology. State
support ofpublic universities is at an all-time low (and tuition at an all-time high). Virginia has
not attracted as much venture capital as it needs to finance young entrepreneurial companies.
Too little reliable and up-to-date data in science and technology in Virginia is available. In
general, the various components of the Commonwealth's education and technology base are not
well enough understood to be effectively coordinated with one another. These and other
deficiencies can be remedied by the measures recommended in this report.

The Virginia General Assembly recognized many of these problems in 1993, when it established
the Task Force on Science and Technology. It continued the Task Force for an additional year in
the 1995 Session. The Task Force has 23 members, representing the Virginia General Assembly,
state and local government, research, universities, and business. The Task Force was initially
instructed to:

1. Report on the status of the recommendations of the 1983 Governor's Task Force on
Science and Technology.

2. Coordinate the development of a statewide strategic plan for science and technology.
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3. Examine whether a permanent council on science and technology should be created.

The 1995 continuing resolution requested the Task Force to consider also recent and ongoing
initiatives by various organizations working the related fields. Another 1995 legislative resolution
asked the Task Force to study opportunities and incentives for information and communications
technology to meet public needs.

The Task Force believes that the following principles should govern Virginia's support of science
and technology:

1. The Commonwealth should capitalize on Virginia as a technology leader.

2. The Commonwealth should have a workforce second to none.

3. The Commonwealth should acknowledge that science and technology initiatives and a
strong education system are integral parts ofVirginia's economic policy.

4. The Commonwealth should make necessary investments in science and technology
initiatives.

5. The Commonwealth should make vital investments in education.

With those principles as a foundation, the Task Force commends the following recommendations
to the Governor, the General Assembly, and the citizens ofVirginia:

Continued Oversight

1. A Joint Commission for Technology and Education, with special emphasis on the
implementation of the technology infrastructure, should be established for a period of two
years.

2. The Science and Technology Task Force should be continued for the purpose of reviewing
the technology dispersion and public policy of science and technology in the
Commonwealth.

3. Virginia's Center for Innovative Technology should be considered the Commonwealth's
lead Science and Technology mechanism for the purpose of planning and representing the
Commonwealth in matters dealing with science and technology and its role in economic
development of the Commonwealth.

Education for a New Knowledge-based Economy and World

4. The focus ofVirginia's public school system should be examined and modified to reflect the
change from an instructional process that is overwhelmingly memory-based, e.g. rote

ix



memorization of facts, to one which balances memory with an equal focus upon the
acquisition and use of facts and figures to analyze and synthesize novel approaches to real
world problems and situations. Instruction must also balance individual orientation with
group skills, including leadership, civility, and other knowledge and skills for an information
age.

5. Each high school graduate should be required to document minimal competency to
function as a worker in a knowledge-based economy. The expectation is that employers
need men and women with the ability to read with understanding; the ability to
communicate clearly both by the written and spoken word; the ability to think through a
problem or situation; the ability to calculate with at least a rudimentary understanding of
algebra, geometry, and elementary statistics; and the ability to analyze.

6. The Commonwealth should support the Virginia Works initiative proposed by the Virginia
Community College System (VCCS) in order to foster a stronger economy for Virginia.
Funding is needed to support training and retraining efforts of the VCCS in order to ensure
a highly skilled workforce and a globally competitive business community.

7. The Commonwealth should continue to support undergraduate and graduate programs,
especially in high-technology disciplines, which encourage part-time continuing education
and participation by industry employees across the state. These programs must remain
responsive to industry's needs throughout the state.

8. Virginia higher education is closely linked with the economic growth of the
Commonwealth. Statewide efforts such as Virginia's Center for Innovative Technology,
Graduate Engineering, and Old Dominion University's TELETECHNET must be
encouraged and supported. Specialized programs, such as those related to the decisions by
the American Type Culture Center, Motorola, and mwroshiba to locate in Virginia,
should draw on the existing resources of all institutions and be adequately funded.

Planning for the Future

9. The Commonwealth should continue to expand and exploit the capabilities of the state's
major research universities in partnership with industry and the CIT. A balanced focus on
short- and long-term research and development goals is necessary to keep the
Commonwealth competitive in a rapidly changing global economy.

10. The Commonwealth should strengthen support for existing research and technology
development capabilities where commercialization potential is vel)' strong in the near term
by funding the creation of a new generation ofCIT technology centers and fund the creation
of new research and technology development centers in emerging technology areas with
long-term commercial potential where Virginia has the potential to be globally competitive.
The CIT, in cooperation with the research universities, other research facilities, and
technology organizations, such as the Virginia Technology Council, should be responsible
for identifying these emergent areas and administering funding.
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11. The Commonwealth should fund a new technology development center in Health
Telematics that will involve the considerable talents of all three medical schools and the
public and private health care providers in all regions of the state.

12. In addition to the CIT Technology Development Centers, the state should fund a new
generation of Commonwealth Centers to be selected by the State Council ofHigher
Education for Virginia (SCHEY).

13. The Commonwealth should not attempt to develop an independent telecommunications
infrastructure for the state but should take advantage of the commercial infrastructure
already in place.

14. The Virtual Campus project should be funded for implementation in 1996-98 with
expansion to include additional institutions and organizations.

Necessary Resources, Both Human and Capital

15. The Board ofEducation and SCHEV should review, and adjust as necessary, the
requirements for re-certification to ensure that all teachers re-certified after 2000 possess
and maintain the necessary technical skills and knowledge to effectively use existing and
future communication and multimedia educational systems in the classroom. All
recertification, after 2000, should meet the same requirements.

16. Virginia should study the feasibility ofcreating the Virginia Educational Technology Fund
to assist schools and parents to acquire and maintain computer and telecommunications
equipment necessary to transform the learning environment in all schools. To increase
commercial and banking participation in the funding of technology by students and parents,
the concept of technology bonds and a "loan-loss reserve" should be examined further.

17. Adequate funding should be provided to public and private institutions to maintain and
enhance the quality of instructional programs. Higher education in Virginia cannot be
sustained at an acceptable level ofquality without additional state support.

18. Funding should be provided to restore average salaries to the 60th percentile ofbenchmark
groups over four years, and funding for the Eminent Scholars Program should be increased
to fully match endowment earnings. It is vital that the perception of Virginia's colleges and
universities reflects the quality of their faculty.

19. Funding for the Higher Education Equipment Trust Fund should be increased to provide for
the replacement of obsolete educational and research equipment and the acquisition of new
technology. The program should be expanded, with incremental funding, to include essential
telecommunications equipment for campus and statewide networking.
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Appropriate Beginnings

20. The Virginia Institute for School Leadership should be created and funded to provide
training for school principals on how to plan for, implement, and administer the computer
and telecommunications technology that will be critical to the future of our schools and
students. In conjunction with the Virginia Institute for School Leadership, Virginia should
create an Institute for Teacher Training for Technology Utilization. The institute should be
structured similar to a federal research laboratory and Virginia should seek federal,
foundation, and corporate funding and participation to establish it as a national source of
information and resources for K-12 education through technology.

21. Pilot Projects should be funded to examine how information technology can be most
effectively and efficiently used in inner-city schools and to share the results with all school
districts. Information technology disparities may be more harmful than fiscal differences to
students seeking employment in a knowledge-based economy.

22. Curricular revision and in-service training for faculty should be funded through a
competitive grant program administered by SCHEV to maximize the effectiveness of the
Commonwealth's investment in infrastructure and technology resources.

23. As the statewide infrastructure network is implemented, the VCCS should plan on
functioning as regional nodes for access and services for schools, individuals and
organizations unable to access the network directly.

Cost Reduction and Improved Customer Service

24. Our colleges and universities must continue to make substantial changes to their programs
and operations as they restructure to meet the evolving needs of the Commonwealth and its
citizens. Restructuring is a long-term process that requires constant attention and
measurement to gauge changes and results.

25. The Commonwealth should make any necessary regulatory changes to establish
competitive pricing for wideband networking access for educational users in all regions of
the state.

26. The Commonwealth should make the necessary regulatory changes to allow the state to
take advantage of the rapidly changing telecommunications marketplace.

27. Policies on intellectual property rights should be examined periodically by the CIT in
cooperation with SCHEV and the research universities. Emerging technologies will require
rapid implementation ofnew products. Revised operating agreements between universities
and corporate partners may be necessary to provide this flexibility and efficiency for such
projects to succeed.
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28. The Commonwealth should foster the development of instructional technologies to improve
the qualityof instruction and extend the outreach of our colleges and universities. The
VCCS Information Technology Infrastructure Plan and its related instructional technology
initiatives should be funded and implemented in partnership with Virginia Tech and Old
Dominion University in order to develop a broadband, wide area network that will extend
across the Commonwealth for use by all institutions as well as local schools.

Competitive Position & Finance

29. CIT should be encouraged in its efforts and the Commonwealth should expand its support
so that CIT can further deploy resources to help technology companies be competitive.

30. CIT should continue its practice of identifying emerging technologies and making
investments thereto, such as the Technology Development Centers program already in
place.

31. A network of entrepreneurship centers should be established across the Commonwealth to
spur the technology innovations into the marketplace.

32. The Congress of the United States should be encouraged to sustain federal research and
development support.

33. The Commonwealth should market more aggressively present and potential federal R&D
facilities located in Virginia (e.g., The National Aeronautics and Space Administration
(NASA) Langley Research Center and Continuous Electron Beam Accelerator Facility
(CEBAF» as critical Virginia assets.

34. The Commission on State & Local Responsibility & Taxing Authority, chaired by Lt.
Governor Beyer, should examine carefully the benefits of removing business, professional,
and occupational license (BPOL) tax from venture capital companies;

35. Virginia's Center for Innovative Technology (CIT) should confer with the Virginia
Retirement System (VRS) to consider investment in venture capital firms that will invest in
Virginia technology companies.

36. The Virginia General Assembly should study tax credits to encourage private investors to
do venture capital business in Virginia.

37. The Virginia General Assembly should make funds available and allocated to CIT to
establish a seed-stage capital fund for a public-private debt or equity fund for technology
start-up companies.
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I. INTRODUCTION

To be a recognized leader requires vision. Virginia has the essential technology assets for national
leadership, but it must act quickly and with commitment if it is to realize the current and future
rewards of these opportunities. Five principles should guide the state's plan to develop its science
and technology assets for economic and social development:

1. The Commonwealth should capitalize on Virginia as a technology leader.

2. The Commonwealth should have a workforce second to none.

3. The Commonwealth should acknowledge that science and technology initiatives and a strong
education system are integral parts of Virginia's econ?mic policy.

4. The Commonwealth should make necessary investments in science and technology initiatives.

5. The Commonwealth should make vital investments in education.

II. WHERE VIRGINIA STANDS WITH REGARD TO THE 1983
REPORT ON SCIENCE AND TECHNOLOGY

The 1983 Report of the Governor's Task Force on Science and Technology is an appropriate
place to begin the present Task Force's assessment. That earlier report offers a clear baseline for
measuring progress since that Task Force had a dual mission: to recommend ways in which
Virginia could (1) effectively retain and attract high-technology enterprise, and (2) assist its
citizens, communities, and institutions in preparing for societal changes resulting from the
technological revolution. (1983, p. 3).

In retrospect, the 1983 Report was one of the most influential documents in the development of
its educational system and its economic development. It set the agenda for both K-12 and higher
education for over a decade and established the priorities for the state's economic development
program, including the development and funding ofVirginia's Center for Innovative Technology
(CIT). A complete review of the major recommendations is included in the appendices to this
report.

The 1983 Report defined high-technology industry as characteristically including electronic
development and miniaturization, computer related or oriented enterprises, robotics,
biotechnology, information processing, media for communication ofdata and information. Such
industries typically depend on a more highly trained or highly skilled workforce than was
traditionally the case, research and development playa larger than traditional role, and planning
and management personnel must bring to their tasks a sophisticated level ofunderstanding of
theoretical and applied science and engineering. Some might define high technology to exclude an
industry which exists primarily to mass produce previously developed components or instruments
of technology, but such industries rarely stand alone apart from their developmental cousins. And



one of the desirable results ofhigh technology is its multiplier effect in producing jobs in affiliated
mass production manufacturing. (Ibid.)

K-12 Public Education

In elementary and secondary education, the 1983 Task Force had four recommendations that
influenced state and local programs. It recommended increasing the requirements for graduation
to ensure a reasonable balance of rigorous courses in the sciences and the humanities, stressing
both technological and communication literacy. New graduation requirements were established in
1985 and are being discussed today. Concerns about adequate breadth ofcurriculum and
utilization oftechnology continue to be expressed by the business community.

The task force recommended changes to the science curricula to assure that high school graduates
have a balanced program in the physical and biological sciences, that students have knowledge of
the major concepts of a particular science course, and that students are required to engage in a
laboratory experience, including field work. The 1992 revisions to the Standards ofAccreditation
established a four-unit science requirement for the 23-unit diploma. During their testimony to this
committee industrial representatives have raised questions about the adequacy of the experiences
of students not enrolled in the 23-unit diploma and the need for more common science and
computational requirements for both the college preparatory and workforce preparation
diplomas.

Pilot schools of science were recommended in the 1983 Report to raise public awareness and to
serve as models for local development initiatives. There are now five Governor's Schools for
Science and Technology--Lynchburg, Roanoke, Fairfax, Hampton Roads, and Southside. Another
initiative was to emphasize the development of science programs for elementary students and
strengthening the background of teachers in science and mathematics. Through the federal V
Quest program, over 800 K-8 teachers have received extensive training as lead science teachers
since 1991.

In response to the 1983 Report recommendation, emphasis on the effective use of newer
technologies and microcomputers has become a major focus of legislative and local school
initiatives. The General Assembly has provided funding for the Satellite Education Network that
delivers advanced courses to all school districts. Satellite dishes and distribution networks have
been installed on all public high schools but implementation at middle and elementary schools has
been delayed. Special funding has been provided for the purchase of microcomputers across the
state and in-service training programs. Library automation and continued implementation of the
Virginia Public Education Network (VAPen) are providing interchange among schools and
Internet access.

Community Colleges and Vocational Training

The role of the community colleges in the delivery ofvocational training and preparing workers
for careers rather than a single job was one of the major recommendations of the 1983 Report.
Organizational issues were identified as inhibiting the coordination of the broad spectrum of
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training and education programs offered by the colleges and other agencies. Many of these
problems were addressed in the "State Plan for Vocational Education," which is updated annually.
The latest response to the need for a coordinated plan for job preparation is found in the Virginia
Works program from the Virginia Community College System (VCCS), initiated in 1995.

Economic development and technology transfer were areas identified for emphasis and
development. All community colleges have economic development offices; many have small
business centers. The VCCS and CIT have cooperated in technology transfer and technical
assistance activities at a number of campuses. Industry surveys are used to identify training and
technology needs in each region and industry sector. The VCCS has accepted primary
responsibility for meeting the training needs of existing and emerging businesses. The VCCS has
reviewed its technical curriculum and made adjustments to incorporate current technology and
application systems.

Funding for technology and revised curriculum content has been provided by the General
Assembly over the last decade. Approximately $46 million has been provided to school districts
for equipment and infrastructure projects since 1988 and an additional $47 million was authorized
for 1994-96. The Higher Education Equipment Trust Fund has provided approximately $38
million to the VCCS for instructional equipment since 1986. The VCCS is developing a statewide
television system to extend offerings to all campuses and is an active partner with Old Dominion
University in providing the third and fourth year ofbachelors degree programs at 16 institutions
through the TELETECHNET program, which was established in 1993.

Colleges and Universities

CIT was identified as a means of linking the education and research capacities of the
geographically dispersed institutions and to provide a means for mutually beneficial partnerships
on research and development programs. Approximately $15-17 million have been available each
biennium for cooperative research projects and to leverage state funds with federal and corporate
research funding since CIT's inception in 1984. A recent Battelle Memorial Institute! report
indicated a positive return to the Commonwealth for its investments through CIT of seven dollars
returned to the economy for every dollar spent.

The 1983 Report encouraged the establishment of a fund dedicatedto research and development
in the universities with initial funding from private industry to be matched by the state. The fund
was envisioned as a foundation or coordinated through CIT. Through the actions ofthe General
Assembly, CIT was able to fund a number of Technology Development Centers at Virginia's
research institutions ofhigher education. The State Council ofHigher Education for Virginia
(SCHEV) selected a number of Commonwealth Centers that were funded by the General
Assembly. Both selection procedures were competitive and involved national panels to select
centers that were already, or had the potential to become, the best in the nation in a specific
discipline or specialty. Centers were expected to become self-sufficient over five years. CIT
continues to fund its centers that focus on technology with high potential for commercial success.

1 Batelle Memorial Institute, Virginia's Center for Innovative Technology: An Economic Impact Assessment. (Dec. 1995)
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However, because of budget restraints, no new centers have been created by CIT since 1993.
Likewise, funding for the Commonwealth Centers has been removed, except for three centers
(Oceanography at ODU, Brain Injury at VCU, and Wood Science at VA TECH).

Access to graduate programs in high-technology disciplines was identified as a critical need in
various regions of the state. Programs were needed to allow students to continue their full-time
work, minimizing residency requirements for graduate degrees, and providing course delivery
systems which bring the programs to the student. The 1983 Report strongly endorsed the
Richmond Graduate Engineering Instructional Television program as a model for potential
expansion into other geographical areas and subjects. The goal was to establish graduate
education delivery systems responsive to industry's needs throughout the state. In 1995-96, the
Commonwealth Graduate Engineering Program enters its 13th year ofoffering televised courses
in programs leading to a master's degree in engineering and the second year of televised courses
leading to a doctoral degree in engineering. These courses originate at Old Dominion University,
the University ofVirginia, Virginia Commonwealth University, and Virginia Tech, and are
broadcast by satellite to sites located throughout Virginia and several other states. Over 750
engineers have received master's degrees through this program and approximately 3,500 students
are enrolled each year.

The 1983 Report recommended the support of the National Electron Accelerator Laboratory,
now known as the Continuous Electron Beam Accelerator Facility (CEBAF), as a unique
resource for graduate education, research, and economic development. The proposal to design
and build a new concept accelerator was accepted by the federal government and the CEBAF is
nearing completion. Affiliated research positions have been funded at several Virginia universities.
This world-class facility is attracting international attention and funding for research projects and
industrial utilization ofCEBAF resources and findings. Continued attention to the evolution of
the CEBAF and expansion of the economic development opportunities will be necessary to realize
the potential of this project.

The continued development ofengineering and science curricula and research was linked with the
availability ofup-to-date scientific and technical equipment for the colleges and universities,
including cooperative arrangements with industry or private citizens to fund acquisitions. The
Higher Education Equipment Trust Fund was established by the General Assembly in 1986 to
provide funding for instructional and research equipment. Through this hallmark program,
approximately $165 million in equipment has been acquired, with a heavy emphasis on
engineering, computer science, physical and biological science, and health laboratory equipment.
The scope of the Equipment Trust Fund should be expanded to include campus networking
equipment and related infrastructure. As computing strategies reflect greater emphasis on
distributed resources and integrated networks, the type of equipment needed will change.

The 1983 Task Force encouraged the recruitment and retention of talented faculty in engineering
and high technology disciplines, expansion of the resources available to them, and the increased
role ofgraduate students in teaching and research. Funding for faculty salary increases, matching
funds for the Eminent Scholars Program, expansion ofengineering and research facilities, and
targeted research projects was provided through various executive and legislative initiatives.
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III. THE INCREASING IMPORTANCE OF TECHNOLOGY TO THE
:

ECONOl\IY2

Several trends at the global, national and state levels are and will continue to influence economic
trends in Virginia. At the national and global levels it is important to note the unfolding ofa new
core technology (computer and information technology). This has dramatically changed the way
things are done and the way we organize to do them. Not only production, but product design,
marketing, retailing, wholesaling, finance, real estate, and government are conducted in a more
decentralized, yet more networked and cooperative way. Managing more organizations with
more information and more autonomy while maintaining order and efficiency has meant that
proximity to suppliers and business partners has become considerably more important. The
importance of proximity in reducing transaction costs has led to a rise in the importance of
regions. As a consequence, it is important to think ofVirginia's economy as a set of quasi
independent, yet interrelated regional economies.

At the same time it is important to recognize and emphasize that information technology enables
the development of other areas of critical technology. Many of the most dynamic and emergent
technology developments are at the interface of information technology and other well recognized
areas such as materials, biotechnology, aerospace, robotics, transportation, systems design and
integration, and advanced manufacturing processes.

The two most significant dynamics facing the Virginia economy are: 1) the changing nature of the
federal budget and its impact on the Tidewater and Northern Virginia regions where federal
dependency is heaviest, and 2) the pressure on businesses, especially manufacturing to adjust to a
flattened learning capability organizational form to maintain or gain competitiveness.

Economic Trends

Total employment in Virginia in 1993 was 2,862,701, an increase of5.57 percent from 1988.
During the same period, U.S. employment gained 4.89 percent. This gain at the state level mirrors
the on-going dynamics affecting its economic growth, a shift from goods-producing industries to
industries producing services. At the state level, the aggregate shift in employment that resulted
from goods-producing sectors which lost 63,173 jobs while the services-producing sectors added
216,135, was a net gain of 152,962 jobs and a percentage decrease from 25.4 to 21.8 for the
goods-producing industries. At the national level, goods-producing industries accounted for 22.1
percent in 1993, down from 24.4 percent in 1988.

The most notable employment changes in the state economy were the gain of 165,029 jobs
(19.05%) in the services sector and the loss of27,641 jobs (6.2%) in the manufacturing sector.
These changes reflect the impact of restructuring forces on the state's economy. The loss of
37,625 jobs (18.4%) in the construction sector, a far greater decline than experienced by the

2 This section draws heavily from work in progress prepared for CIT. Technology Infrastructure Assessment in Virginia, Stough, RR et al
(The Institute of Public Policy at George Mason University) prepared for CIT. NOTE: This section reports select regional data: not all
regions of the state are included in this discussion.
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manufacturing sector during this period, was largely a consequence of the recession and the over
production of commercial office and other built space in the eighties (contributing to an
unsupportable and surplus construction work force that peaked in 1988). So, while the loss of
construction jobs has had a significant impact on the health of the state's economy, these changes
do not reflect economic restructuring that will influence the long-term development pattern of the
economy as have the changes in·the manufacturing and services sectors. At the sub-state regional
level it is important to note that sizeable employment losses were recorded in construction and
manufacturing in all regions studied (Northern Virginia, Richmond, Roanoke, LYnchburg, and the
Tidewater). Significant (double digit percentage increase) employment growth in the services
occurred in all regions but Richmond where the percentage growth was only 3.5 percent.

Large and Growing Sectors

Large industries that have grown rapidly are disproportionally important sources ofemployment.
While this group includes several utilities and goods-producing industries, most are services.
These service industries break into two groups: local serving, such as health and credit unions,
and export related, such as computer systems design.3

It is significant that there is a cluster of computer and information technology related industries in
Virginia with large, fast growing and concentrated component industries that promise to link to
the manufacturing sector via the recent announcements ofnew semiconductor facilities: Motorola
in central Virginia; and mM-Toshiba in Northern Virginia. These computer-related industries
represent a vertical range of services: systems design, programming, data processing, related
services, and leasing. Strength in management services and business consulting is consistent and
interdependent with these computer services. This reinforcement and the strength ofthese
industries separately show the state to be well positioned for future economic growth; that is, it is
specialized in industries that are growing rapidly nationally. To date this cluster ofadvanced
computer related services has been concentrated primarily in Northern Virginia. The planned
Motorola semiconductor facility in central Virginia may lead to greater computer related services
developing in the Richmond region.

Large and Declining Sectors

Virginia's economic restructuring has its down side with many large goods producing industries
experiencing substantial contraction. Some examples include: coal, highway construction,
masonry stonework, ship building, wood household furniture, clothing, cigarettes, organic fibers,
cotton mills, paperboard mills, aluminum sheet foil, explosives, mining machinery, hardwood
mills, farm-product raw material, operative builders, and plastic foam products. Not all of these
large, declining industries are characteristic of the state's historic industrial base. Some are service
industries suffering from downsizing and consolidation at the national level, e.g., banking, and
others may have been caught in the downsizing of industries they support such as government and
construction.

3 These categories do not preclude non-local support of predominantly local-serving industries or local consumption of predominantly
export-oriented services,
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Several patterns are apparent. These large and declining industries are major employers that are
significantly concentrated within the state relative to the nation but have experienced substantial
contraction during the 1988-1993 period and, as a result, have become somewhat less important.
Even though these industries have a major presence in the state economy, their decline is not a
function of local economic or market conditions becoming unfavorable in comparison to some
other state but rather they are declining due to national and global conditions as outlined above.

IV. VIRGINIA'S SCIENCE AND TECHNOLOGY ASSETS4

The present scientific and technical resources in the state are inventoried and assessed below. The
data presented should be considered indicative of the state's capacity to develop and use new
technology. Following the assessment of these resources, strengths, and weaknesses of the
Virginia context historically and at present are also examined. Historical and evolutionary context
has much to do with a region's or a state's future potential in the area of technology.

Science and Technology Infrastructure

Research and Development (R&D) Performance in Virginia:

R&D is performed in Virginia by an array of firms, academic institutions, federal laboratories, and
other nonprofit bodies. In 1991, the NSF reports that $2.771 billion ofR&D was performed in
Virginia, or about 1.9 percent ofall the R&D conducted in the United States. Virginia ranked
13th in the nation in R&D performance, which is consistent with the state's rank of 12th in gross
state product. Virginia ranked 22nd among the states in the ratio ofR&D performance to gross
state product, or 1.9 percent. In comparison, Maryland devoted 5.5 percent ofgross state
product to R&D, Pennsylvania 3. I percent, and North Carolina 1.4 percent. The nation as a
whole devotes about 2.6 percent of gross domestic product to R&D.

In 1992, Virginia received $3.23 billion in federal obligations" for R&D. The state ranked third
among all the states on this measure, behind only California and Maryland and just ahead of
Massachusetts and New York. Virginia received about 5 percent of all federal R&D obligations.

Federal obligations to Virginia for R&D performed in industry amounted to $1.61 billion, fifth in
the nation. Federal intramural laboratories and FFRDCs received a total of $1.36 billion, while
universities and colleges received $193 million, 16th in the nation. Other nonprofits received $59
million, 12th in the nation.

4 This section draws heavily from work in progress prepared for CIT. Technology Infrastructure Assessment in Virginia, by Stough, RR et
al (The Institute of Public Policy at George Mason University).

5AIl R&D data from the National Science Foundation unless otherwise noted.

6NSF reports that R&D obligations can differ substantially from R&D performance, owing to differences in the reporting practices of the
funders and performers of R&D, to time lags between award of federal funds and their actual expenditure by performers, and to
transfers of federal funds by recipients from one state to another for
the actual performance of the R&D. At this writing, it is not clear why the difference between 1991 performance and 1992 obligations
data is as large as it is, although it is likely that the large presence of prime contractor firms in the state may be associated with funds
being fonnally obligated to entities in Virginia but being spent for R&D performed in other states.
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Typical of the larger laboratories are the Lynchburg Research Center of'Mclsermott, Inc., with a
staff of 120~ the Fibers Technical Center of Allied-Signal, Inc., in Petersburg, with a staffof223;
and the USA Research Center ofPhilip Morris in Richmond with a staff of 328. Many major
corporations have moderately large laboratories in the state with staffs of 15 to 30 or so.

It should be noted that the Virginia economy is becoming unusually strong in high-technology
fields that are in the information services sectors, rather than in manufacturing, the usual focus of
industrial R&D.7 Firms in information sectors are often highly sophisticated technically and
employ large proportions of persons with advanced scientific and engineering degrees. However,
they may do little or no organized "R&D" at all. They depend on other firms to invent and
develop the components and elements that they integrate into large scale systems to meet
customer needs. They are rich in applications engineering, and "poor" in organized R&D. To the
extent that such firms represent the cutting edge of technology applications in the world economy,
the traditional R&D statistics may fail to capture the full capability and potential ofeconomies
such as that of Virginia.

Virginia is host to a number of major federal laboratories, including six FFRDCs (Federally
Funded R&D Centers). It also is the home base of a number of the nation's major federal
departments and agencies that fund and/or procure R&D activities from other performers,
According to NSF data, "intramural" federal laboratories performed $1.11 billion in R&D in
Virginia in 1991. Obligations were very similar, or $1.18 billion in 1991.

Six FFRDCs are located in whole or in part in Virginia. FFRDCs are typically long-term
contracts with private entities (firms, academic institutions, consortia) to operate laboratories or
study and analysis centers in close association with federal sponsoring agencies. The employees
ofFFRDCs work not for the government, but for the sponsoring agency. This is typically
intended to enable the FFRDC to operate with greater flexibility than a federal intramural
laboratory is able to do. FFRDC contracts are sometimes controversial in the professional
services industry, some ofwhose members believe that FFRDCs get unfair preferential access to
government contracts. On the other hand, FFRDCs are barred from competing with other entities
for other competitive R&D contracts offered by their sponsoring agencies.

The six FFRDCs and their sponsoring agencies are'':

• C3I Federally Funded Research and Development Center (MITRE Corporation),
McLean: Department ofDefense;

• Center for Advanced Aviation System Development (MITRE Corporation), McLean:
Department of Transportation;

• Center for Naval Analyses, Alexandria: Navy;

7 See, for example, Stough, RR, Popino, J., Campbell, H, Technology in the Greater Washington Region, Greater Washington Board of
Trade, May 1995.

8Annotated List of FFRDCs, NSF, 1995.
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• Continuous Electron Beam Accelerator Facility - CEBAF (Southeastern Universities
Research Association), Newport News: Department ofEnergy;

• Logistics Management Institute, McLean: Department ofDefense; and

• Institute for Defense Analyses, Alexandria: Department ofDefense.

Each of them is enabled by changes in federal law'over the past fifteen years to stimulate spin-otIs
of new technologies to the private sector and to work with the private sector to develop and
transfer technology for commercial purposes.

To a lesser extent, the same can be said for the large federal scientific and technical agencies that
have located major administrative agencies within the state. They also bring new, highly trained
people to the state, on both permanent and temporary bases. They cause many technical and
professional societies to locate in and near the state and they are often associated with major
meetings and conferences on technical matters. To some extent, their presence is exaggerated by
their budgets and staffing levels, since many of their professional staff are no longer active
researchers. And, some of the intelligence agencies have an understandably circumscribed role in
influencing the commercial economy of the region. These agencies include:

• Department ofDefense: ARPA, Arlington; ONR, Arlington;

• Central Intelligence Agency, Mcl.ean;

• National Science Foundation, Arlington;

• Geological Survey, Reston;

• Defense Mapping Center, Reston; and

• National Technical Information Service, Department of Commerce, Springfield.

Nonprofit Research and Development Activities in Virginia'

In addition to the usual academic, industrial and government R&D sectors, there is an important
fourth sector of private, nonprofit, independent organizations engaged in R&D. In 1991, such
institutions in Virginia spent $182 million on R&D. Federal government obligations to such
institutions in Virginia totaled $49.5 million, or roughly one-quarter ofthe total. Other than

9Data on this sector are not very reliable. They were last surveyed systematically by NSF nearly 15 years ago, and a new survey is about
to be launched. There is a good chance that the data presented here are inaccurate. Furthermore, they may represent double counting of
some activities, for example, some of these carried out in FFRDCs operated by nonprofit entities. Not all such FFRDC work is so
included however, as in total they spend more than is reported here for all nonprofits.
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federal funds, such organizations typically receive funds from state sources and private
philanthropy.

Only one Virginia institution appears. in the NSF list of top 100 US independent nonprofit
recipients of federal R&D funds -- "Analytic Services, Inc.," which received a reported $34.8
million from DOD in 1992. The second largest such entity, the Corporation for National
Research Initiatives, received $2.8 million from NSF, placing it well below the entities at the
bottom of the top 100 list, which received about $5 million each.

State-Supported Research and Development Programs

Many ofVirginia's technology programs are administered through Virginia's Center ofInnovative
Technology (CIT), a nonprofit corporation created by the Virginia legislature in 1984. With a
specific goal of promoting state economic development, CIT sponsors various programs and
services by funding university/industry research projects, supporting technology-related activities,
assisting in commercializing research outcomes, and then aiding in the creation and the growth of
technology companies.

In the past, CIT has focused most of its effort on the upper end of the R&D pipeline, i.e., pure
and high end applied research. This meant that university based centers ofexcellence and linking
university researchers to private companies for developing a new technology or innovative
process dominated the Center's work. During the past year the Center has undergone a major
transformation with a significant restructuring of its priorities. This process has resulted in
focusing much of the Center's activity on applied and to some extent commercialization parts of
the R&D pipeline. This refocusing toward a more technology transfer oriented set ofprograms
was motivated by a goal to better help companies acquire technology, convert technology into
products and services, and to get technology-based products and services to the market.

To help bring the services of CIT closer to businesses, the Center was reorganized from a central
program oriented organizational structure to a regional services delivery oriented form. Instead
of accessing programs and services through program managers located centrally in Herndon,
businesses now have access through a new set ofCIT regional offices. These regional offices are
linked to an evolving set of regional economic development and technology councils illustrating a
second part of the reorganization: building partnerships with the business and technology
communities in the state. The regional focus was motivated by the understanding that the state
economy is composed ofdifferent semi-autonomous regional economic systems. Because ofthe
semi-autonomous or unique character of these systems it is important to link CIT programs
directly to them to ensure appropriate targeting and maximum impact. In addition, there is a
concentrated focus on five industry sectors: biotechnology; information technology and
telecommunication; energy and environment; aerospace and transportation; and advanced
manufacturing and electronics.

It is important to observe that 49 states in the U.S. have science and technology oriented
development centers like the CIT. Consequently, it is important to consider the relative
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performance of this agency. A recent set of studies'? by the Southern Technology Council
sponsored by the NSF benchmarked university-industry technology transfer programs (CIT is the
major organization responsible for such programs in Virginia) in the South. Several different
performance measures utilized in these benchmarking studies showed CIT's efforts to be superior
to other efforts in the South. Virginia had decidedly more patents issued to universities and
nonprofits than the median value for the South; at the same time its national ranking on this factor
improved from 28th to 6th between 1987-1993. Further, while the median percentage of licenses
granted to in-state companies from patents developed in Southern states was 28 percent, the
comparable percentage in Virginia was 81 percent. Licensing to in-state start up companies was
11 percent for all Southern states; 67 percent ofCIT's licenses go to in-state start-ups indicating
that Virginia is retaining higher than average amounts of the benefits from its innovation within
the state. CIT reports that 75 percent of it six-figure royalty revenue flow corne from in-state
licenses; the comparable figure for the Southern states is 0.3 percent with 16 of the 33 institutions
that participated in the study reporting that 0 percent of royalties were from companies within
their state.

In summary, it appears that CIT is a remarkably strong asset among Virginia's institutional
technology infrastructure when compared with peer institutions in other Southern states. The
recent reorganization should make it even more effective in leading technology development and
transfer in the future.

Other Research and Development Infrastructure Elements

In addition to the wide variety of federal research laboratories and FFRDCs described above there
are other significant advanced infrastructure facilities in the state, including the ones below which
already are doing some partnering with the state through CIT:

• NASA Goddard Wallops Flight Facility - (Wallops Island, Virginia).

• NASA Langley Research Center (Hampton, VA).

Proximity to the Nation's Capital: A Unique Asset

One of the most important attributes for Virginia's technology development and infrastructure is
that it is located adjacent to the National Capital Region, the physical location of the federal
government of the U.S. Proximate location has made Virginia and other nearby states, e.g.,
Maryland, beneficiaries of federal technology policies and programs. The federal government has
been the largest single purchaser of technology. Thus, proximate location means ready access to
market. The rapid growth of the technology service sector in Northern Virginia over the past two
decades (today there are nearly 1300 technology firms operating in the region) was stimulated and
supported (even today) by demand for technological solutions to defense and other domestic
problems. With the defense buildup in the 1980's and the adoption of a general outsourcing

10 Southern Technology Council/Southern Growth Policies Board, Benchmarking Best Practices for University-Industry Technology
Transfer: Working with Start-Up Companies and Benchmarking University-Industry Technology Transfer in the South: 1993-1994 Data.
(1995)
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policy (to the private sector), locations in Northern Virginia and Suburban Maryland became
attractive. Security and ready communication between procuring agencies and contractors made
direct access among the.parties critical and thus, proximate location essential. Consequently, one
ofthe largest concentrations of advanced technology service businesses arose in the Northern
Virginia region. Despite changing federal policies that includes a continuing trend of defense
downbuilding, demand for technology services remains high and in fact has continued to increase..

v, EDUCATION AND INFRASTRUCTURE

This section summarizes the deliberations, observations, conclusions and recommendations ofthe
Education and Infrastructure Committee of the Science and Technology Task Force. The
committee received reports from various groups, including the representatives of industry sectors
involved in the development of the Governor's "Opportunity Virginia" Report and presentations
made by representatives of schools, universities, the community college system, state agencies,
and industry.

The charge to the Science and Technology Task Force and its Education and Infrastructure
Committee evolved over the last two years. The initial charge was established in HJR 390 during
the 1993 session of the General Assembly as "reporting on the status of the 1983 task force
recommendations and to coordinate the development ofa statewide strategic plan for science and
technology, including the creation of a permanent council on science and technology and its role
in the strategic planning process for the economic development of the Commonwealth."

A number of executive and legislative reports and projects were underway that overlapped the
responsibility of the task force. As these projects began to evolve, it became obvious that the role
of the task force should be modified to react to these activities rather than duplicate their efforts.
The 1995 session of the General Assembly extended the task force and modified its charge (lUR
447). HJR 714 asked the task force to take into consideration that:

• "Virginia's future economic competitiveness depends upon the quality of its
information and communications technology, infrastructure and services.

• "A comprehensive and uniform information and telecommunications strategy for
Virginia's government, businesses, and educational institutions is needed to secure a
place for the Commonwealth in future national and global economies.

• "Virginia may lack the comprehensive telecommunications and information
infrastructure required to compete successfully in this new era.

• "It is in the interest of the people of the Commonwealth to encourage cooperation
and innovation among public and private sector information technology and
telecommunications service providers and users, and to create and use infrastructure
that will allow our businesses, citizens, and educational and public sector institutions
to respond to and be competitive in the information age.
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• "The task force shall (i) determine the means by which state resources may be wisely
expended to encourage and complement citizen, business, and state agency access to
state-of-the-art, competitively priced communications and information services; (ii)
recommend legislation, policies, and procedures that will result in increased citizen
access to the "global Internet" in order to provide advantages to Virginia businesses,
encourage new business opportunities, and contribute to the emergence ofa
competitive market for communications services; and (iii) develop recommendations
aimed at placing the Commonwealth at the forefront ofcommunications and
information technology for all citizens."

The task force was encouraged to seek the cooperation and support of private sector business and
industry, including information technology enterprises, cable and telecommunications providers,
and others as appropriate.

Future Visions

"Opportunity Virginia: A Strategic Plan for Jobs and Prosperity"ll was produced during the life
of this task force. Because of the broad participation, it represents some general consensus
positions that might provide guidance to the committee and the task force. The central focus of
the plan is on fostering competitive industries and firms, as well as good, broad-based job and
investment opportunities throughout Virginia. The plan recognizes that the Commonwealth must
give attention to its existing base of industries and encourage job growth through both existing
business expansion and new business recruitment. The plan also recognizes that development is
essentially a private sector phenomenon; to compete in a global economy and generate rising real
wages and profits, firms and employees alike will have "to steadily boost productivity and the
quality of their products. Virginia is well-positioned to be a leader in the United States in the
emerging global economy. To be a recognized leader, however, will require vision and a renewed
commitment to creating opportunity for all Virginians. Virginia has prospered because of its
location, quality of life, and the character of its people. These natural assets, while critical to our
economic future, will not alone be enough to seize the opportunities presented by the knowledge
based economy of the 21st century. (June 1995, p.3)

The Task Force accepts the vision developed by the information technology and
telecommunications sector as presented in the plan.

Virginia will become the acknowledged world capital for applied and
emerging information and telecommunications technologies and the
leading exporter of related products and services by aligning
government policies, the educational system, and financial resources
and services.

The goals and objectives of the other industrial sectors are equally important to the concerns of
this Task Force and have been incorporated where appropriate.

11 Commonwealth of Virginia Opportunity Virginia: A Strategic Plan for Jobs and Prosperity. (1994)
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The Virginia First Policy Partners, a statewide group ofrecognized business leaders promoting
economic development for Virginia, identified a number ofconditions that are necessary for the
well-being ofthe people ofVirginia who depend on the quality and accessibility ofbasic public
and private services:

• "An educational system from pre-school to high school to doctoral programs which
prepares our citizens for the intellectual and societal demands ofthe next century.

• "A transportation system that moves people and goods in ways that enhance our
economic prosperity and supports our goals in land development and the protection
of our environment.

• "A policy for economic competitiveness that assures the state's ability to attract and
retain jobs and to provide a health sustaining economic environment for its citizens.

• "A capital formation structure that meets the needs ofVirginia's growing businesses,
particularly those which will be the base of the economy ofthe future:
telecommunications, information products, and intellectual services.

• "A statewide innovative technology policy that will ensure Virginia's leadership in
technology development and application."

This vision is multi-faceted and varies depending upon the region and industry referenced but it
has common expectations for the education and technical capacities of its citizens and
organizations. The state's role is that ofcoordinator and enabler rather than provider. This must
be a joint effort between government and industry with citizens assuming responsibility for
individual preparation and participation.

Another vision for education in Virginia was established by the Council on Information
Management, in its concept of the Electronic Academy. It's report, "Vision for the Electronic
Academy or Virtual Campus," calls for an "Electronic Academy," a comprehensive environment
that eliminates dependency upon fixed location facilities and provides a completely connected and
interactive learning and working capacity for the students, faculty, and staff of all public education.
units, public and private higher education units, public libraries (including participating private
libraries), public museums, and an adequate information access and retrieval capacity for all
citizens, state and local government agencies, and private industry. The Academy will be defined
by the services provided and the applications of information and communications rather than
physical systems or networks. The distinction between computer, television, radio, telephone,
paper documents, and networks will have disappeared. The only issues concerning a participant
in the Academy are access and accountability.

• "Networks and delivery medium shall become unnecessary distinctions. Satellite,
microwave, physical lines, and other forms ofelectronic storage and transmission will
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be controlled through virtual networks provided and maintained by commercial
vendors at low and semi-variable cost to participants and users.

• "Access stations shall be available for all students, faculty, and staff away from their
normal workstation, home, or while away. These workstations shall provide high
definition display, audio input and output, adequate local storage, and adequate
bandwidth access to accommodate all forms ofvideo, audio, and data applications.
Location of information or applications shall be transparent to the user but there shall
be adequate controls to protect the information and systems without burdening the
user.

• "Faculty and teachers' roles shall evolve into tutors and guides for students'
intellectual investigations. The transfer ofknowledge will depend more heavily on the
use of multi-media presentations and interactive use of information resources
unbounded by location or ownership.

• "Distinctions between higher education and K-12 will be blurred after the
development of basic competencies originally defined in the World Class Education
Plan. Distinctions between community colleges and senior institutions will be equally
blurred with the emergence of cooperative electronic courses that are used
interchangeably by all institutions. Emphasis is on documented learning outcomes
rather than individual course units and where they were taken.

• "Cost/performance gains will continue to reduce the cost of technology, and end user
autonomy will increase. Faculty, students, and citizens will determine what resources
and information will be used and when it will be used. Procurement procedures will
support this change.

• "Budget procedures and implementations shall provide for the planned replacement of
all technology resources on a realistic life-cycle approach with mandatory reallocation
to other users when feasible. All sectors of education will have equal access to
resources and information.

• "Because of the balance between employed teachers and faculty and new
appointments, emphasis shall be given to extensive in-service training rather than
focus on pre-service training programs. Pre-training programs for teachers and
faculty will be modified to incorporate the appropriate utilization of technology for
each discipline rather than through Schools ofEducation. In-service training for staff
responsible for the operation and implementation oftechnology shall be given a co
equal priority for funding.

• "Administrative systems that provide direct service to students and citizens will have
been developed and implemented during 1996-2000. New network models will
support electronic applications for admission, distribution of transcript information
electronically, financial aid processing, and coordination of direct student loan
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processing and collections. Duplicate submission and distribution of information will
have been eliminated or reduced." (Cllvl, 1993)

Education Issues

This section reflects the Task Force's observation that there must be a change in the focus of
education from one which is overwhelmingly memory-based, e.g. rote memorization of facts
which,will increasingly be available in computer-based materials, to one which balances memory
with an equal focus upon the acquisition and use of facts and figures to analyze and synthesize
novel approaches to real world issues. The focus needs to also balance individual orientation with
group skills, including leadership, civility, and other knowledge and skills for an information age.
In a complex world, no one stands alone.

The central issue is how formal school education will be at all relevant to the times. If computer
and telecommunication technology is not ubiquitous in our schools and colleges, then those with
computers will be getting much of their basic and ongoing education outside ofour so-called
"educational institutions." Either a state (or nation) will be information driven, or it will be driven
by those states and nations who have made the commitment and investment.

The introduction to the education section of the 1983 Report was insightful and still applicable
today with only minor adjustments.

"Virginians are justifiably proud ofthe state's long heritage of quality education. This
heritage is now challenged by changes being wrought through a major technological
revolution which is dramatically altering the responsibilities ofthe state's educational
institutions. To meet this challenge, our schools and colleges must adapt to the
changing needs ofour citizens and of modem industry.

"Thirty-Jive (versus twenty-three in 1983) years have passed since the invention of the
silicon chip touched off an electronics revolution which continues with almost
unlimited possibilities. Society's increasing use ofthe products of this revolution has
synergistically accelerated the revolution; there is no turning back.

"Important changes are necessary in our elementary and secondary schools, in our
colleges and universities, and in our training and retraining programs as society
increases its activities in research and development and shifts to industries based on
KNOWLEDGE (versus computer) related technologies involving the production,
processing, and distribution of knowledge and goods.
"Educators attuned to the needs of the businesses and industries which fuel growth
are required to contribute to the state's economic development. They have an equally
important obligation to serve the personal and professional needs of the citizenry.

"For citizens pursuing technical careers, educational institutions have a responsibility
to provide sound programs in mathematics, the sciences, and other technical subjects.
Early educational experiences in these subjects are necessary as integral parts of
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elementary and high school curricula. Colleges must establish admission standards
which support and reinforce high school curricular improvements and requirements
and these standards must be effectively communicated to students early in their high
school years.

"The quality of teaching is a vitally important factor in assuring positive early
experiences in mathematics and the sciences. Nationally severe declines have occurred
in the number of teachers trained in these subject areas and in the skills attained by
those who complete preparation programs, especially in the appropriate and effective
use of technology. Additional resources will be needed to recruit new teachers and to
continue the training of present teachers.

"At the college level, students entering technical fields need full opportunity to
explore their specialty in depth through enriched offerings, through new programs
which cross tradition disciplinary boundaries, and apply information access tools in
self-directed learning and research.

"Technical training, however, should not mean that a liberal education is to be
neglected. State policies emphasize education in the liberal arts even for students in
technical programs, this emphasis should be continually re-examined to include new
understanding necessary for integrating general and technical knowledge. The
business world is acutely aware of the importance of communication skills and the
capacity for disciplined reasoning.

"For citizens pursuing nontechnical careers, an education must be provided which
prepares students to live in a technology and knowledge-based society. Most
employment will continue to be fields outside the core industries ofknowledge
production and transfer (versus high technology). However, employability will be
increasingly dependent upon at least a general knowledge ofmathematics and science,
and persons familiar with the concepts of these disciplines will be most adaptable to
the changes which technology brings.

"A better educated citizenry is needed not only to supply a sophisticated work force
but also to ensure intelligent involvement in political decisions and personal
satisfaction in a world greatly influenced by technology.

"For persons entering the workforce and for those displaced by technological or
economic changes in industry, the state has a particular responsibility to overcome the
disruptive effects of social change. The employment prospects of many disadvantaged
or handicapped workers may be eroded. Training and re-training must be for the jobs
of the future. Those who succeed will be those who have learned how to learn, not
those trained for a specific job which may become obsolete." (I983, p.5, with changes
highlighted)
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As we tum to the identification of educational issues, it is important to establish a conceptual
framework within to determine the necessary education and training levels needed to be a
successful participant in the World ofKnowledge, today and in the future. It is obvious that there
must be a minimal capacity to read, write, and compute that will reflect the level and nature ofthe
employment setting. Business representatives told the committee that the functional capacity of
high school and college graduates did not meet their requirements. The message is clear. Our
economy cannot absorb new workers prepared for semi-skilled laboring positions when there will
be few, if any, jobs at that level. The minimum capacity must provide each citizen with the
flexibility to adapt to multiple careers of increasing sophistication and competition with other
possible labor markets or production systems.

Different Standards for a New Economy

The concept of adequate education must reflect the environment ofa "knowledge economy" and
the need for "smart workers." Clearly, the minimum expectations must be raised but not just in
terms of facts memorized. Functional literacy takes on a new meaning in the knowledge-based,
global market place. The description ofa "smart worker" should reflect four general
characteristics that will vary from job to job and over time but may be used as a measuring rod to
challenge current standards and achievement reports.

• The ability to communicate with customers and others in the workplace and be
communicated with in an effective and efficient way. The critical measure is
comprehension.

• The ability to logically use data and incorporate information into decision-making.
The critical measures are self-reliance and productivity.

• The ability to function with facility in the world of today and tomorrow by using the
appropriate tools for a technology and knowledge driven world. The critical measure
is adaptability.

• The ability to apply new concepts and information in an evolving workplace and to
influence the changes rather than just react to them.

This is challenging because there is no "one size fits all" solution and the educational and
industrial community must respond to the individual differences that workers bring to the table.
Incentives must be matched with personal interests and capacities. Effective programs will
respond to both the needs of corporate goals and citizen value systems and situations.

Workforce Implications of Trends and Future Vision

Changes in demographics, family home economics, technology, and worldwide competition are all
changing the workforce. Because of technology, jobs and careers evolve, change and even
disappear more quickly than ever before. The composition of the workforce, the ways in which
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individuals prepare themselves to enter the workforce, and the need for continuous training and
retraining are all evolving as well.

The "Virginia Plan for Strengthening the Commonwealth's 21st Century Workforce" (1991)
indicated the following.

• "92% of Virginia's workforce for the year 2000 is already working. Many entered
the labor market at a time when skill requirements were far less demanding than they
are now, or will be in the future. As a consequence, there will be a tremendous need
to provide training and retraining for the existing workforce.

• "The new jobs which will be created in the coming decade will require much higher
levels of skill than the average job oftoday--13 .5 years of education compared to the
current 12.8 years," and 52% ofthe new jobs will require one or more years of
college beyond high school compared to 42% ofcurrent jobs.

• "The majority will require education beyond the high school level with solid
preparation in communication, science and mathematics."

These 1991 data were substantiated by a recent statewide survey of 6000 businesses in Virginia
that was conducted by the Virginia Community College System. Results ofthat survey indicated
the importance of keeping skills current in that 83% ofthe responding employers provide some
type ofcontinuing training and education for their employees, with computer literacy and training
as the highest priority training need. Further, the importance ofeducation was further emphasized
by responses to the question regarding the degree to which employees with different backgrounds
exceeded or met the expectations of their employers on the job:

• Employees with less than a high school, only 73% ofthe time;
• Employees with a high school degree, 87% of the time;
• Employees with a community college degree, 92% of the time; and
• Employees with a four-year college degree, 93% of the time.

When asked about the difficulty of recruiting individuals in different types of occupations,
businesses indicated they had the highest level ofdifficulty in recruiting professional,
paraprofessional and technical employees. The least amount ofdifficulty was found in recruiting
clerical and administrative support staff

Elementary and Secondary Education

The Virginia First Report outlined general principles and objectives for K-12 education as:

"The economic and social welfare of the Commonwealth demands a strong, fairly
funded education system. Such a system is necessary to ensure the competitiveness of
Virginia's businesses and economy in a global marketplace based upon information
technology and to ensure access to employment for all of the state's people. Not only
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must the educational institutions create conducive to the creation and growth of
knowledge-based businesses but they must also provide the process whereby the
Commonwealth's residents can become and remain a skilled and flexible labor force.

"To the extent that the Commonwealth is able to provide additional assistance to the
state's public K-12 systems, that funding must reflect the prospect of enhanced
attainment within those groups of students who are not currently achieving their
potential. New funds cannot be used to reduce existing local effort.

"In order to prepare out citizens for the demands of the new economy, we must
provide an educational system that provides job skills and learning capacity in the
context ofa knowledge-based economy on a current and continuing basis. The system
must reduce and ultimately eliminate education disparity across groups and
geographically by addressing disparity of attainment, opportunity and access to K-12
education and reduce disparity in accessibility and affordability in higher education
funding.

"The system must increase the quality and quantity ofjob related skills with special
attention given to technical preparation of students at the post-secondary and
secondary levels, while at the same time providing and/or enhancing the intellectual
climate and the cultural life in the state." (July 14, 1995)

The Virginia Department ofEducation, in its Six-Year Educational Technology Plan for Virginia,
outlines the environment secondary schools in the Commonwealth must respond to:

• Educators in Virginia today must face the challenge ofpreparing students to lead
productive lives in the 21st Century. Confronting the challenges means dealing with
some very fundamental societal conditions. The class of 2006 will graduate from high
school into a society where technology expands and redefines how they will live,
learn, work, and play. Electronic villages, where homes connect to each other, to
businesses, to schools, and to libraries will be commonplace.

• Citizens will be active participants in the democratic process using modems, fax
machines, and cellular telephones. Access to the various communication media will
create a more global lifestyle.

• Solutions to the 21st Century problems need to be bold and innovative with realistic
expectations. In order to meet the technological needs in education, additions to state
and local funding through alternative funding strategies and sources need to be
identified. Business and industry partnerships and grants are two solutions to secure
funding for technology programs. (August 1995)

More important is the vision or goal that was adopted by the Virginia State Board ofEducation in
1994. "Through technology, Virginia schools will provide all K-12 students opportunities to learn
skills essential to be productive, creative citizens of the 21st Century. Students and educators will
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have access to a variety of information sources to utilize national and international networks.
Students will be empowered to use technology for continued learning."

Leadership

Leadership within school systems and schools will be the critical factor in the success or failure to
use technology to improve the learning environment and capacity of future graduates. Without
enlightened principals and superintendents, capital expenditures for computers and
telecommunications will not yield the desired results because the necessary curricular changes,
teacher in-service training, and assessment will not take place. The influence of the principal in
determining the success, or failure, of academic restructuring has been well documented.

The Commonwealth should place a high priority on training ofadministrators for the
technological environment that must exist within, and among, our schools. This training must be
different from the traditional "school administration" that our colleges of education have been
providing. It must reflect the new practices of private industry in new product development and
customer service. The emphasis must be on results rather than process.

This leadership problem is so critical that it should be addressed similar to the development of
national laboratories by the federal government. The Federally Funded Research and Development
Centers have been very successful and are viewed as "honest brokers" ofnew technology and
information. A Virginia Institute for School Leadership that focus on the effective and efficient
use of technology in schools should serve all regions of the Commonwealth and should combine
the best thinking and resources of the local, state, and federal government with those ofindustrial
partners. This program should be developed and implemented during the 1996-98 biennium.

Technology Certification

Equally important is the development and maintenance of technological competency in the
teachers in all of our schools. New teachers must be required to have adequate technological skills
to use current and future information resources in their teaching and course development. Since
85 percent of the teachers who will be teaching in 2000 are already employed by our schools, an
aggressive program of in-service training must be implemented if Virginia is to transform its
schools and its educational outcomes. Something must be done to enable current and future
teachers and to monitor the results of their efforts.

Technology Fund

Equipment must be provided and kept current. Goals that refer to numbers of pupils per
computer must be expressed in terms current technology. Information presented to the committee
documented that the current ratio of computers to students in Fairfax County of 1:9 would fall to
1:30 if obsolete computers were eliminated from the calculation.

It is unlikely that individual school districts will be able to reallocate sufficient funds to acquire the
necessary technology or to replace technology out of annual operating funds. The Commonwealth
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has created several innovative funding vehicles for technology over the last ten to 15 years. More
needs to be done. A combination of local and state bonding should be investigated.

Alternative approach would be to establish a "technology fund" that would be matched by local
governments and industry. This fund would be used as a loan-lose reserve for commercial debt
that could be made available to parents and school systems for the acquisition of technology
equipment.

The Commonwealth should explore the creation of a statewide foundation based on the model
developed in Fairfax County to combine the talent and resources of corporations, citizens, and
agencies to stimulate and facilitate changes in how schools acquire and use technology. Virginia
is blessed with a large concentration ofthe knowledge industry and it should leverage its dollars
through cooperative projects.

Restructuring

Technology is not yet viewed as a resource to extend the capacity of instructional and
administrative personnel of our schools. The Board ofEducation and local school districts should
cooperate with the professional associations on ways to extend the capacity of our teachers
through the use of technology and to challenge the current assumptions about pupil/teacher ratios.
Individual school districts should be encouraged to enter into regional cooperatives for
administrative services with other districts, colleges, municipalities, and industries.

Additional resources from the current operating budgets can be freed through such restructuring
efforts. These resources should be reallocated to the instructional programs and to maintain
technology assets.

Disparity

In recent years, there has been considerable attention given to differences in funding per pupil.
The General Assembly has taken steps to address this issue by funding reductions in the class size
for early ages, where research documents the greatest payback, and to authorize an additional $47
million for technology initiatives in the 1994-96 budget. The increasing importance of technology
in improving the quality of instruction and the self-sufficiency of pupils raises similar questions
about the need to consider innovative approaches to the use of technology in urban and rural
schools.

In many school districts, assumptions about the availability ofcomputers to students outside of
school hours must be examined carefully. While some aspects of this issue are fiscal in nature,
others are curricular and social. The approaches that work well in Fairfax, Chesterfield or Virginia
Beach might not work as well in Richmond, Norfolk, Petersburg, or Alexandria.

The resources ofour colleges and schools should be combined and targeted on this issue. An
institute or pilot project should be developed and implemented to determine what approaches
work in inner city schools and how to share the results with other school districts across the state.
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Community Colleges and Training

The mission of the Virginia Community College System (VCCS) is to assure that all individuals in
the Commonwealth are given a continuing opportunity for the development and extension oftheir
skills and knowledge. Restated, that mission is to train and retrain the existing workforce, assist
business and industry in becoming increasingly competitive, and to train the workforce of the
future.

A recent survey of 6,000 businesses in Virginia that was conducted by the VCCS indicated the
importance ofcontinuing education and training to business and industry in that 83% ofthe
responding employers provide some type of training and education for their employees. While
half(35.9%) of the employers conduct their own training, 47.4% ofthe respondents indicated
they needed outside training assistance, with the VCCS as the primary provider to whom they
tum for assistance. Of those employers that needed outside assistance, 66% contacted the
community colleges, followed by 55% that contacted four-year colleges, 40 percent that
contacted a high school vocational program, with lesser responses for other types oftraining
providers.

Responses to other questions are a good indicator of why the community colleges are the
provider ofchoice.

The top six types of training and services identified by business and industry as needed now and in
the future include (in order of need):

1. Computer literacy and training.
2. Supervisory/management training.
3. Human relations skills.
4. Licensure/certification courses.
5. Quality (quality management, statistical process control, etc.).
6. Job-specific technical/contract training.

The top incentives for business and industry to use training and education services to meet their
needs include:

1. Training programs and facilities related to specific industry needs.
2. Training provided at the business site.
3. Tax credit or other public funding to offset training costs.
4. Access to electronic information and networking opportunities.

The Virginia Community College System offers business and industry a statewide system of
education and training that is flexible, focused and responsive to these types of needs. It offers
both credit and non-credit instructional programs that lead to employment opportunities, as well
as open enrollment programs offered to individuals and businesses, many ofwhich are often
custom-designed for business and industry. In addition, as the VCCS begins implementation ofits
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statewide technology infrastructure plan, access to education and training should be improved for
business and industry both in terms ofcontent as well as location and accessibility. The YCCS, in
partnership with Virginia Tech and Old Dominion University have initiated planning efforts to
develop a broadband, wide area network that will extend across the Commonwealth for use by all
institutions as well as local schools. Using the 38-campus structure of the VCCS as the backbone
of the network, the long-term goal is to provide a robust telecommunications infrastructure
throughout the state, the ultimate goal being the extension of network-based courses to serve
substantially more students at lower costs.

The centerpiece ofthe VCCS efforts to support economic development in the Commonwealth is
Virginia Works. Recognizing that to simply extend the present programs and delivery systems of
the community colleges will not be sufficient to position the Commonwealth for the year 2000,
the VCCS is moving forward with an initiative to challenge, restructure and strengthen the
existing framework for workforce training, services and funding. Based on creating community
alliances, the initiative has five strategies to improve the quality of life for citizens ofVirginia by
increasing the availability ofhigh-skill, high-wage jobs. With the VCCS providing a high-skills
workforce now and in the future, and by strengthening the quality and availability ofworkforce
services to business and industry, Virginia will be positioned to attract employers with high-wage
jobs, and to improve the productivity, competitiveness, and profitability of existing business and
industry.

The VCCS will continue to work with business and industry by addressing specific concerns and
needs identified in the recent survey, by continuing to implement the five strategies of Virginia
Works, and by continued implementation .of the VCCS statewide Information Technology
Infrastructure Plan. The VCCS' colleges and campuses are located close to most citizens. They
could provide the locus for a broad 'Telecommuting Service" and "Internet Access Point" to
citizens, local government, and industry.

The VCCS has authority to reallocate funds among its colleges and does so to respond to changes
in enrollments and budget needs. To the extent possible, the VCCS should allocate adequate
resources to the colleges directly serving technology industries and regions of the state where
such firms are concentrated. The VCCS is a critical component of our economic development
plan but must position its resources for maximum response and results.

Undergraduate and Graduate Education

Again the 1983 report is relevant today. LLThe policies and programs of Virginia's colleges and
universities have a significant effect on the state's ability to attract and retain high technology
industry. High technology firms typically require relatively large proportions of employees with
bachelor's and higher degrees in engineering, science, mathematics, and computer science. While
the market for such employees is national or even international, the attractiveness of a Virginia
location is affected to some degree by the numbers and quality ofgraduates in the relevant
disciplines from Virginia institutions. Moreover, strong programs in engineering, science, and
mathematics are needed for Virginia to meet its responsibilities to offer education that will fits its
youth for the economy of the future." Since 1983 the blending of the traditional disciplines has
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accelerated and today combinations of engineering and information sciences, or
telecommunications and computer science, are in demand by students and employers.

Recent decisions to choose Virginia as a business location by the American Type Culture
Collection, Motorola, and IBM/Toshiba documented the importance ofVirginia's educational
institutions notably the desire for proximity to cutting-edge research. There must continue to be a
balance of emphasis on undergraduate and graduate instruction and research programs since
industry is interested in more than just a secure source of talented employees. Knowledge
production is critical to the continued evolution of firms, industries, institutions, and regions of
the state.

In 1983 the task force concluded that the higher education picture in Virginia was mixed. Today it
is less positive. In his Chairman's Prologue to the report ofthe Commission on the Future of
Higher Education, Senator Chichester said: "For the last six years our colleges and universities
have gone through an unprecedented period of upheaval and financial insecurity. Six years ago it
would have seem inconceivable to predict that in fiscal year 1996:

• state support is at an all-time low.

• tuition is at an all-time high.

• in this fiscal environment, our colleges and universities must absorb 60,000 more
students by the year 2004.

To prepare for this large influx of students, we are asking our colleges and universities to
'restructure' themselves -- to find ways to teach more students with fewer resources, to streamline
administrative operations, and to decide which activities should stay, and which should go ... A
common thread throughout the report is the paramount importance of the institutions ofhigher
education to the economic development and the economic well-being of the Commonwealth.
Through research, occupational-technical training, key programs such as engineering and
biotechnology, and in so many other ways, our institutions are a major economic asset of the
Commonwealth -- an asset that needs to be nurtured and supported." (1995, p. 4-5)

The Task Force endorses the observations and recommendations of the Commission, especially
those relating to efficiency and effectiveness, adequate funding, and accountability. This report
will not duplicate the efforts of the Commission but has incorporated some of the
recommendations to give added support for their adoption. However, a few issues will be
highlighted.

Balance between teaching and research. Teaching and research are important responsibilities and
services of our colleges and universities. The balance between these complementary missions is
important. We agree with the commission that this balance should differ across institutions.

"Research is important to industry and the concerns expressed in 1983 are still
relevant.
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"University research generates much of the knowledge which underlies our
technologically oriented society and economy. It educates by revealing its new
knowledge to all. It trains future intellectual explorers. It trains the professionals who
translate these new revelations into goods and services to benefit our economy and
citizens, It educates those who will in turn educate others.

"Alliances between research universities and industry have become an increasingly
vital part of society's fabric in the past several decades. These alliances encompass
programs to train corporate personnel, faculty consultation, research grants and major
contracts, university consortia, industrial parks, and many other relationships.
Problems arise from such matters as proprietary rights and conflicts of interest, but
means of resolving these problems are being and can be found.

"The extent to which Virginia institutions engage in effective alliances with industry
bears directly on the attractiveness of the state as a home for high technology
enterprise. Virginia has strong research components at several of its universities and
has in existence many examples ofeffective alliances between research universities
and industry." (1983)

The role of Virginia's Center for Innovative Technology in coordinating and financially assisting
these partnerships is critical and will be discussed in greater detail in a later section of the report.
Industry representatives indicated in testimony to the committee that policies regarding
intellectual property rights continue to restrict cooperative research projects at some institutions
and the cost of services may not be competitive with other universities or private firms. Both of
these issues deserve further attention, especially in the highly competitive markets of
biotechnology and medical clinical studies.

Changing Learning through Technology

The Chichester Commission Report'? is instructive and represents a number ofconsensus
observations on the importance of and potential benefits of greater investment in technology in
higher education:

"By now it has become commonplace to write about how our lives are changing
under the influence of advanced electronic technology. It's here to stay and it has
become a major influence on colleges and universities everywhere. They teach its use,
they use it to teach and do research, and they use it to provide the administrative
support services that keep the institutions open for business.

"Advanced communications and computing technology, in short, is a major part of
both the form and content of higher education as we know it today. For succeeding
generations it will be the same, only more so. Technology has transformed the higher
education experience. We need to encourage and support new applications to even

I2 eo ..
mrmssion on the Future of Higher Education. (1995)
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further transform higher education. "Restructuring," as viewed by this commission,
means rethinking and re-evaluating every facet of the academic experience.
Restructuring is not simply a means to cut costs and teach more students, but a way
to radically rethink how we go about providing higher education in Virginia. Nowhere
do we see more opportunities to depart from the old ways and attempt new
approaches than in the area oftechnology.

"We cannot ignore that we need to teach teachers how to use the technology and how
they can incorporate it into the curriculum. A recently released report on technology
in the classroom cautions that technology cannot just be "dumped" into schools -
teachers must learn new ways to teach and assess students' progress. "Otherwise," the
report's author suggests, "you'll have teachers using 21st-century technology for an
18th-century learning system."

"New instructional technologies which "extend the reach of the faculty" should be
promoted as a means to increasing productivity, and providing educational
opportunities to time- and place-bound students. A key factor in improving access
will be a communications infrastructure that can link each college and university,
community college, and, ideally, public schools and business. The Commonwealth
should encourage the development ofa network to support the concept of a statewide
"VIRTUAL CAMPUS" (emphasis added) that can deliver instruction to individuals
or organizations free from the constraints ofdistance and time."

The Task Force strongly endorses the concept of the Virtual Campus.

A final concern is the allocation of resources among the senior institutions ofhigher education.
Institutions serving knowledge-based industries and the regions where such firms are concentrated
need resources to respond quickly and adequately. The Commonwealth should examine its
allocation policies and make adjustments as necessary. Sufficient funding ofexisting sources of
knowledge production is as important as developing new strengths. A balanced plan that
addresses both short- and long-term development issues is need.

It is in this dvnamic environment that the Task Force approached its expectations of the higher
education system.

Research

CIT was created by the General Assembly in 1984 as a private, nonprofit corporation to enhance
the research and development capability of the state's major research universities in partnership
with industry. During the period 1984-1994, CIT implemented this original legislative intent by
bringing Virginia businesses and institutions of higher education into relationships that promoted a
climate of collaboration and technological innovation:

• CIT co-funded 836 research projects at Virginia public universities, involving 786
companies and attracted over $155 million in private and other funds.
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• CIT established 13 technology development centers at Virginia's research universities,
11 of which presently exist, increasing R&D capabilities in the following fields:

Advanced Ceramics Materials (VA Tech).
Bioprocess/Product Development (UVA).
Drug Design, Delivery & Clinical Applications (VCU).
Command, Control, Communications & Intelligence (GMU).
Magnetic Bearings (UVA).
Semicustom Integrated Systems (UVA).
Wireless Telecommunications (VA Tech).
Coal and Minerals Technology (VA Tech).
Electrochemical Science and Applications (UVA).
Fiber & Electro-Optics Research (VA Tech).
Power Electronics (VA Tech).

• CIT's Technology Application Center at Old Dominion University and its technology
assistance and transfer program based primarily at Virginia community colleges
completed over 1,900 industry projects, often with the assistance ofcollege and
university faculty.

• CIT was instrumental in raising Virginia's ranking among the states from 28th to 6th
in the number of patents issued to universities and nonprofit institutions from 1987
1993.

Toward the end of this period, frequent calls from the technology business community, as well as
from legislative study groups, recommended that CIT shift its focus from funding university
infrastructure and R&D to near-term and commercially relevant activities that demonstrated
tangible economic results. Consequently, funding of university-based centers began declining in
1988 and in 1990, the last of the technology development centers was initiated.

,
In 1993, the General Assembly amended CIT's mission by broadening its scope and emphasizing
near-term economic development activities in addition to university-based research. In 1994,
Governor Allen appointed a new Board ofDirectors to oversee the restructuring of CIT, and a
new strategic plan was approved by the Board. The new plan identified several strategic goals to
guide CIT's activities:

• assist in creating or retaining 6,000 jobs and be instrumental in starting, retaining, or
converting 150 companies by the end of 1997. During this same period, 1,500
companies will be assisted in improving their competitiveness and these companies
will report an economic impact of $100 million during the first year after receiving
these services.

• increase industry competitiveness by supporting the application of innovative
technologies that improve productivity and efficiency.
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• mobilize support for high technology industries to commercialize new products and
processes, include organizing assistance for small business and supporting select
industry sectors and regional high technology efforts.

• promote economic development in Virginia by attracting and retaining high
technology jobs and businesses.

• enhance and expand the R&D capabilities of Virginia's colleges and universities,
including transferring technological advances to the private sector.

• capitalize upon the presence offederal labs and the technology resources within the
Commonwealth.

Traditionally co-funded university research grants were replaced with "technology awards" to
universities where companies were expected to pay back CIT investments when they were
commercially successful. Entrepreneurship centers and business development support expanded
with concomitant declines in funding for university-based research and development. By late
1995, independent studies conducted by the Battelle Memorial Institute and the Institute ofPublic
Policy at George Mason University reported CIT's successes in economic development,
documenting over 3,500 technology-based jobs and 27 companies have been attracted, created, or
retained in Virginia in fiscal year 1995 as a result of CIT-sponsored activities.

CIT's success at aiding Virginia's short-term economic development is becoming increasingly
evident. However, currently there are no new long-term initiatives being taken or planned to help
strengthen Virginia's existing science and technology infrastructure. No new long-term capacity is
being developed around emerging technologies where Virginia may have a longer term potential
ofbecoming competitive.

There are a number of technology capabilities in Virginia which are or have the potential ofbeing
strategic economic importance to the Commonwealth over the next five to ten years including:

• laser and light source technology -- developing the capabilities of the Continuous
Electron Beam Accelerator Facility, including the Free Electron Laser.

• microelectronics -- developing the emerging capabilities in the next generation of
semiconductor research and development.

• aerospace/aeronautics -- developing the capabilities oforbital and suborbital
commercial space launches from Wallops Island.

• information technologies -- developing information technologies, systems, products
and services in areas such as software development, systems integration, electronic
commerce, bio- and medical informatics, wireless telecommunications; and fiber and
electro-optics.
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These capabilities need to be supported and developed further, perhaps through mechanism like a
second generation of technology development centers, inter-institutionally arranged, having an
R&D focus but with a greater emphasis upon Virginia's economic development than their
predecessor organizations. In addition, efforts should be made to identify and support research
and technology development in emerging technology areas with commercial potential where
Virginia has the potential to be globally competitive over the next decade in areas such as genetic
research, "super materials," high density energy sources, "smart" manufacturing systems, and
medical diagnostic and treatment tools and procedures.

Health Telematics: Telemedicine and the Computer-Based Patient Record

Telematics is a new term used to describe both telecommunications efforts related to medicine
(Telemedicine) as well as medical or health informatics. Health informatics is a new discipline
centered around use of computers and information sciences for health care delivery, education,
and research. Over the next twenty years, a few sites around the globe will attain the stature of
"neurons" in the development ofa global intelligence as foreshadowed by Orson Welles in the
1930s. Virginia can clearly be one of those "hot spots" ifit acts now and intelligently to exploit
this window ofopportunity. A number of states are already seeking this stature and are ahead of
us in a number ofways. As a result ofgeography and past investment, however, Virginia should
not be counted out, particularly if it moves to this agenda in the coming biennium.

The Commonwealth ofVirginia is very well positioned to experience benefits in economic
development and health status if it can facilitate a broadband infrastructure to allow a bonding
between telecommunications and computing. The health applications will come in three forms.

Direct Health Care. First, those citizens (patients and physicians) living in rural settings will have
direct contact with regional health facilities as well as tertiary care institutions, especially for
advise on specific acute health problems which otherwise would trigger emergency transportation.
Experience elsewhere has shown that Telemedicine's savings are particularly notable in avoiding
unnecessary transfers ofpatients for care when local expertise can have the benefit of specialty
consultation on a real-time basis. Extrapolated in tenus ofworker productivity (family members
who must accompany or transport the patient), costs of air transportation, and repeated medical
testing all result in savings. Further, it is becoming apparent that with teIeradiology services
otherwise unavailable, more isolated areas can have the benefit of quick, expert opinion and
reduce the number of radiologists needed within communities. This is a very real savings since
radiologists earn substantial salaries.

Education. During the next five years, the availability of a broadband network across the
Commonwealth would allow the educational institutions, health professional groups, and related
organizations to develop statewide efforts particularly focused upon health professionals. This
has real implications for continuing education as well as entry level education. The opportunity to
tie UVA, VCUIMCV, and MCHR more closely for economies of scale is real.
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In the next decade, there is every likelihood to expect that programs focused upon citizens with
chronic illnesses requiring periodic checkups could be monitored from their homes, thereby
reducing substantial costs of time and travel for visits which are typically health maintenance
rather than direct treatment. It has been shown that preventive checkups of this type can save
later admissions to hospitals requiring substantial costs for treatment. For example, patients with
hypertension can experience loss ofblood pressure control with strokes developing or heart
attacks. Diabetics who may require hospital admission for treatment of diabetic coma can avoid
such admissions through better management of their insulin and blood sugar levels. These
strategies in some instances involve home health visits and in other instances, direct
communication with patients in their own homes. With a rising elderly population and associated
chronic disease, this capability offers real opportunities to dramatically reduce costs which
otherwise will begin to further escalate with the graying of the population.

Research. The growth of Telemedicine, computer-based patient records, managed care, the call
for greater public accountability of public expenditures, and the growth of the global information
infrastructure all offer the Commonwealth a unique opportunity to become a national and
intemationalleader. Our current circumstances offer us a very bright future in this regard if state
seed moneys are invested in a collaborative partnership with industry. An example, is the grants
offered by Virginia's Center for Innovative Technology to the University ofVirginia and George
Mason University to develop new programs to broker the development of the Information Age
within the Mid-Atlantic Region.

Infrastructure Issues

The committee's investigation of infrastructure issues can be divided into two categories: those
pertaining to the state, region, or national networking, including access to information and
services through the Internet, and the wide- and local-area communications requirements within
institutions, schools, libraries, and agencies. Without a coordinated approach at both levels, the
desired benefits of a statewide information infrastructure will not be realized.

Statewide Information Infrastructure

The central focus of the plan developed in Opportunity Virginia is "the availability and
accessibility of technology, the related skills of the workforce, and our ability to capitalize on
existing technology strengths will be critical determinants of Virginia's economic future. These
are important both to the base of 'traditional businesses and industries and the Commonwealth's
ability to become a leader in technology-based sectors." (Opportunity Virginia, 1994)

The Education and Infrastructure Committee reviewed the observations and recommendations
made in "Opportunity Virginia and RoadMap to the Future"13 and agrees in general with the two
reports and specifically with the goal of advancing the key economic objectives of the
Commonwealth by accelerating the implementation, deployment, and use of a statewide
information infrastructure. The report proposes four strategies for achieving this goal:

13 Council on Information Management, RoadMap to the Future: A Strategic Plan for Virginia Information Technology Infrastructure. (June
1995)
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1. Facilitate, support and promote the deployment of a private statewide information
infrastructure to support broadband communications services with applications to
economic development, public safety, education, health, nonprofit and government
sectors.

2. Remove unnecessary regulatory, policy or organizational barriers that inhibit
development and usage of such an infrastructure.

3. Ensure universal and equal access to all its services, at an affordable cost, to all its
citizens.

4. Encourage integration within the information infrastructure ofexisting and developing
educational, regional and community networks.

The report indicated that "to maximize the private investment and utilization of infrastructure that
currently exists, Virginia must be certain to have laws and regulatory policies to allow private
sector investment to keep Virginia on the leading edge oftelecommunications." The RoadMap
report indicated that "improvements in technology, broadly defined, are integral to improving
efficiency in both the public and private sectors. This is critical because the information and
communications revolution will perhaps be the single most important technology-related spur to
economic growth over the next ten years. The key now is to facilitate the connectivity of
regionally based systems and encourage the development of the applications that will drive
expanded utilization by both the public and private sectors."

Higher Education Needs

"We now live in a world in which local and regional competitiveness is determined by
critical masses of knowledgeable people, rather than capital and natural resources. By
linking the Commonwealth's institutions of higher education, Virginia's citizens will
benefit from effective modes of teaching and learning. They will also be able to
leverage emerging economies of scope in acquiring and producing new knowledge.
Students will be able to have access to faculty, traditional classes, degree and non
degree program, and other learning resources -- from or to any participating campus."
(Virginia Tech, "Technology Infrastructure Vision")

The Virginia Tech Report focuses both within the campuses of the higher education system but
also among them and other available resources in a digital format. The concept of the "Virtual
Campus" is developed here and in the Chichester Commission report A few comments are
included to highlight the concept.

"Needed is a state-of-the-art, wide area, educational network (WAN). In addition to
traditional local area network (LAN) interconnection and information transmissions,
this network will support development and ultimate realization of a statewide "virtual
campus." The virtual campus will permit the delivery of instruction to organizations
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and individuals relatively free from the constraints of distance and time and will permit
common access across institutional boundaries to information resources which are
scarce or unique.

"The concept of virtual campuses encompasses emulation of ordinary classrooms, art
studios, libraries, faculty offices, student centers, media centers, science labs, and
administrative offices using a variety of media for an on-line and off-line format.
Technology will be used to extend these education and information resources to
groups or individuals exclusive ofgeographic and, in some cases, of time constraints.
The infrastructure must be capable of supporting a spectrum ofneeds ranging from
simple electronic mail to fully interactive, multimedia classroom emulation extended
to many, separate locations simultaneously. The network fabric in the form of local
area network (LAN) interconnection will be supported. Ideally, Internet access in
variable bandwidth for individual sites should be inherent within the fabric ofthe
overall WAN. The emerging interactive, multimedia applications which will support
the development of educational programs will not operate using traditional
communications infrastructures. These applications demonstrate an exponentially
voracious hunger for network bandwidth and the ability to interconnect various
platforms and transport technologies."

This approach is a beginning effort to foster the needed cooperation. Virginia Tech, Old
Dominion University, and the Virginia Community College System in association with Virginia
Commonwealth University, Radford University, the Virginia Department of Information
Technology, and the Council on Information Management have joined to build a pilot network. A
request for proposals was issued in the summer of 1995. Hopefully, this pilot network will help
pave the way for a statewide infrastructure fully capable of supporting the objectives of the
Virtual Campus.

The Chichester Commission recommends that "as Virginia moves to link higher education, the
Commonwealth should adopt a policy of 'buy, rather than build' when it comes to technology
infrastructure. Changes in technology, coupled with changes in the telecommunications regulatory
environment, have spawned an array of private-sector firms ready to provide the products and
networks to higher education. While the Commonwealth could conceivably save funds in the
short term by constructing its own telecommunications infrastructure (as some states have done),
these savings may be lost by investing in a technology that could soon be obsolete. Therefore,
Virginia's colleges and universities should be encouraged to buy telecommunications services,
rather than to build the infrastructure themselves." (1995, p. 37)

The vision for the Virginia infrastructure is for a network of networks which places great
emphasis on how individuals, institutions, schools, and organizations actually access the linked
networks. Businesses and individuals cannot fully realize the significant benefits of an advanced
telecommunications network unless it is readily available to them. The physical link between
communication services and agencies, institutions of higher education, schools, businesses and
households is identified as the "last mile connection" and represents the most difficult issue to
solve and to fund.
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There is an additional issue that applies to both the statewide and institutional infrastructures and
it relates to the strategy of ensuring universal and equal access to all services, at an affordable
cost, to all citizens. The problem of"haves and have-nots" has various dimensions -- geographic,
economic, and personal preference. It may not be possible to eliminate differences in real access
but such disparities should not be the result of public policy, regulation, or regional economics.
Within our schools and colleges, we must take steps to make sure that adequate resources and
training are available to all students, teachers, and faculty.

Institution or School Infrastructure

In addition to the "last mile" issues of the level of service and cost to the school or institution for
access to adequate bandwidth, the major problem facing most schools, school districts,
institutions, and libraries is how to make the telecommunications services available throughout the
buildings, campus, or locations to all students and faculty. While higher education institutions
have made greater investments in local networks than K-12 schools, the availability ofnetwork
access and services varies greatly among the public and private institutions.

In 1993 only 31 percent ofVirginia schools reported having local area networks serving an entire
building. A survey done this year indicates that limited progress has been made with only 33
percent of schools reporting building-wide LAN service. In many areas, telephone lines into
schools are limited and internal-building delivery systems to deliver voice, video, and data service
to individual classrooms and offices does not exist.

Bringing powerful tools to the front door ofan ill-equipped school or adding free-standing
microcomputers, may not provide the anticipated impact for the expenditure. The allocation of
the responsibility for establishing and paying for the necessary local infrastructure between
institutions, schools, the state and telecommunications provider is a difficult but critical policy
decision.

VI. COMPETITIVE POSITION AND FINANCE

The Competitive Position and Finance Subcommittee drew its charge from the following
definitions:

• Competitive Position. To focus on the programmatic resources as they affect the
competitive position for Virginia industry sectors--emerging, existing and targeted.
This subcommittee is to consider issues with regard to such in the following areas:
R&D deployment, commercialization, business assistance, and research and regional
centers or councils, to include S&T services and policy organizations.

• Finance. To focus on the business, tax, and regulatory issues affecting the promotion
of S&T in Virginia as it relates to financial issues. This subcommittee is to consider
issues with regard to such in the following areas: venture capital, capital formation,
and taxes on S&T businesses.
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Science and Technology Assets in Virginia

Selected comments about Virginia and its science and technology assets include:

• Offederal spending for R&D in Virginia, Virginia is under-invested (only 2%) in
computer sciences relative to reported industry strengths.

• Agriculture has a high R&D federal investment, but little industry (market) strength.

• Systems integration should be married with other sectors of economic activity
(medical, banking, aluminum, wood, shipbuilding, semiconductors).

• Biotechnology, though small in relative numbers, is fast growing in Virginia as an
industry sector.

• Although there are excellent economic data on regions available, not much
information is known or available about S&T--with as much precision. This reality
makes it more difficult to assess S&T issues from a research perspective.

• Data about S&T are also confounded by the fact that Information Technology sector
does not perform R&D per se, but is a major source of S&T employment in Virginia.

Cooperative Technology Programs in Virginia and Otber States

Cooperative Technology Programs are defined as initiatives involving government and industry,
and often involve universities for the purpose of sponsoring the development and use of
technology and to improve practices, and whose primary goal is economic growth.

Cooperative Technology Programs exist in 49 states; Nevada is in the process of setting up one.
There exists a great diversity in programs across the states, but major purposes of these
Cooperative Technology Programs are:

• Technology development research and applications for products and processes.
• Industrial Problem Solving identifying and resolving company needs through

technology and best practice applications.
• Technology Financing public capital or help in gaining access to private capital.
• Start-Up Assistance aid to new small technology-based businesses.
• Tearning help in forming strategic partnerships.

These cooperative technology programs began in the 1960's with the investment in the Research
Triangle in North Carolina and with the creation of industrial extension programs in Georgia and
Pennsylvania. During the late 1970's and 1980's with the recession devastating the Rust Belt,
multi-faceted programs were initiated in Pennsylvania, Ohio, and New York. The focus then was
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on tapping into university expertise. As such, Virginia's Center for Innovative Technology (CIT)
was initially created in 1984 as Virginia's cooperative technology program with the express
purpose of enhancing the research and development capability of the state's major research
universities in partnership with industry.

By the early 1990's, there was a widespread acceptance ofthese programs, including increased
federal involvement in some programs, and a greater focus on technology extension. But by the
mid-l 990'5, there exists a potential for decreased federal activity, yet continued state growth.

Spending on these programs is on the rise. In Fiscal Year 1994, the states spent a total of$385
million to sponsor cooperative technology programs nationwide. Population of states strongly
influences the size of the programs. The average annual program budget for the largest ten states
was about $20.5 million in FY94. For the next ten largest states, the average program budget is
about $7.6 million in FY94. CIT's budget was about $10.4 million, ofwhich $8.2 million was the
General Fund Appropriation. Using the $10.4 million figure, Virginia ranks 13th of states in
spending on cooperative technology programs, which is about $1.63 per person in FY94 and
ranks 19th of states in spending per capita. Virginia is 12th in population.

By contrast, the spending for cooperative technology programs in Virginia's border states is
higher: North Carolina's per capita spending was $5.48, and in Maryland, per capita spending
was $ 2.58.

Virginia has one of the more comprehensive programs, coordinating most functions of
cooperative technology programs nationwide. Of the above-listed functions, Virginia through the
CIT provides these activities that compare to programs in other states:

• University-industry technology centers.
• University-industry research partnerships.
• Technology extension/deployment.
• State-sponsored federal outreach.
• Incubators.

Potential areas of activity for Virginia include:

• Equipment and facility access programs.
• Implementation grants.
• Company financing.

Much ofthe success of incubators has to do with the quality of management and the advisory
boards. A low cost investment (average is about $200,000) produces high results: normally
about 80% small companies fail; 80% small companies in incubators survive.
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Capital Needs of Technology-Based Businesses

Deliberations of the Joint Subcommittee Studying Capital Access and Business Financing in the
Commonwealth were presented to the Subcommittee. Findings and recommendations that
particularly affect technology-based companies include:

• Removing the BPOL tax on seed and venture capital firms to make attracting new
firms to Virginia easier.

• Establishing a seed and early stage equity fund.
• Promoting Virginia as a technology state.
• Supporting venture capital networks.
• Establishing a venture capital roundtable.
• Enlisting VRS leadership in recruiting venture capital firms.
• Establishing a statewide network of angel investors.
• Establishing a market feasibility program in conjunction with MBA programs to assist

businesses develop financing plans.

An overview of the working paper prepared by Virginia's Center for Innovative Technology about
Capital Access for Technology-Based Firms was presented to the subcommittee and highlights are
presented below.

Two primary points about technology businesses in the Virginia economy:

• Their economic impact in terms ofjobs and earnings far exceeds the norm.
• Their needs are different, particularly with respect to capital access.

There exist five gaps in capital requirements of technology-based companies compared to existing
programs:

• Inefficient angel networks.
• No way to fund early market feasibility studies.
• Little seed-stage equity funding.
• Little seed-stage debt funding.
• Few private sector venture capital firms,

The working paper suggested recommendations that would begin to eliminate these gaps:

• Initiate a statewide private investor network similar to a program begun by the
Hampton Roads SBDC that would match angel investors with entrepreneurial
technology-based companies.

• Initiate in conjunction with MlsA programs a Market Feasibility Program to assist
entrepreneur inventors with assessing the market feasibility of a technical idea before
extensive technical work is performed.
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• Initiate a public fund or tax credits to provide seed-stage equity funds to technology
start-up companies.

• Initiate a public fund or tax credits to provide seed-stage debt funds to technology
start-up companies.

• Initiate an aggressive plan to recruit Venture Capital companies to Virginia that may
include VRS investments in Virginia funds.

VII. TASK FORCE RECOMMENDATIONS

The Task Force recommendations are stated below. The final recommendations ofthe full Task
Force differ from some items recommended in the subcommittee reports. The first three
recommendations were considered and adopted by the full Task Force, but were not presented in
either subcommittee report. The other recommendations were forwarded to the full Task Force
from the subcommittees.

The Science and Technology Task Force recommends that:

Continued Oversight

1. A Joint Commission for Technology and Education, with special emphasis on the
implementation of the technology infrastructure, should be established for a period of two
years.

2. The Science and Technology Task Force should be continued for the purpose of reviewing
the technology dispersion and public policy of science and technology in the
Commonwealth.

3. Virginia's Center for Innovative Technology should be considered the Commonwealth's
lead Science and Technology mechanism for the purpose of planning and representing the
Commonwealth in matters dealing with science and technology and its role in economic
development of the Commonwealth.

Education for a New Knowledge-Based Economy and World

4. The focus ofVirginia's public school system should be examined and modified to reflect the
change from an instructional process that is overwhelmingly memory-based, e.g. rote
memorization of facts, to one which balances memory with an equal focus upon the
acquisition and use of facts and figures to analyze and synthesize novel approaches to real
world problems and situations. Instruction must also balance individual orientation with
group skills, including leadership, civility, and other knowledge and skills for an information
age.

38



5. Each high school graduate should be required to document minimal competency to
function as a worker in a knowledge-based economy. The expectation is that employers
need men and women with the ability to read with understanding; the ability to
communicate clearly both by the written and spoken word; the ability to think through a
problem or situation; the ability to calculate with at least a rudimentary understanding of
algebra, geometry, and elementary statistics; and the ability to analyze.

6. The Commonwealth should support the Virginia Works initiative proposed by the Virginia
Community College System (VCCS) in order to foster a stronger economy for Virginia.
Funding is needed to support training and retraining efforts of the VCCS in order to ensure
a highly skilled workforce and a globally competitive business community.

7. The Commonwealth should continue to support undergraduate and graduate programs,
especially in high-technology disciplines, which encourage part-time continuing education
and participation by industry employees across the state. These programs must remain
responsive to industry's needs throughout the state.

8. Virginia higher education is closely linked with the economic growth of the
Commonwealth. Statewide efforts such as Virginia's Center for Innovative Technology,
Graduate Engineering, and Old Dominion University's TELETECHNET must be
encouraged and supported. Specialized programs, such as those related to the decisions by
the American Type Culture Center, Motorola, and ffiMIToshiba to locate in Virginia,
should draw on the existing resources ofall institutions and be adequately funded.

Planning for the Future

9. The Commonwealth should continue to expand and exploit the capabilities of the state's
major research universities in partnership with industry and the CIT. A balanced focus on
short- and long-term research and development goals is necessary to keep the
Commonwealth competitive in a rapidly changing global economy.

10. The Commonwealth should strengthen support for existing research and technology
development capabilities where commercialization potential is very strong in the near term
by funding the creation of a new generation of CIT technology centers and fund the creation
of new research and technology development centers in emerging technology areas with
long-term commercial potential where Virginia has the potential to be globally competitive.
The CIT, in cooperation with the research universities, other research facilities, and
technology organizations, such as the Virginia Technology Council, should be responsible
for identifying these emergent areas and administering funding.

11. The Commonwealth should fund a new technology development center in Health
Telematics that will involve the considerable talents of all three medical schools and the
public and private health care providers in all regions of the state.
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12. In addition to the CIT Technology Development Centers, the state should fund a new
generation of Commonwealth Centers to be selected by SCHEV.

13. The Commonwealth should not attempt to develop an independent telecommunications
infrastructure for the state but should take advantage of the commercial infrastructure
already in place.

14. The Virtual Campus project should be funded for implementation in 1996-98 with
expansion to include additional institutions and organizations.

Necessary Resources, Both Human and Capital

15. The Board ofEducation and SCHEV should review, and adjust as necessary, the
requirements for re-certification to ensure that all teachers re-certified after 2000 possess
and maintain the necessary technical skills and knowledge to effectively use existing and
future communication and multimedia educational systems in the classroom. All
recertification, after 2000, should meet the same requirements.

16. Virginia should study the feasibility of creating the Virginia Educational Technology Fund
to assist schools and parents to acquire and maintain computer and telecommunications
equipment necessary to transform the learning environment in all schools. To increase
commercial and banking participation in the funding of technology by students and parents,
the concept of technology bonds and a "loan-loss reserve" should be examined further.

17. Adequate funding should be provided to public and private institutions to maintain and
enhance the quality of instructional programs. Higher education in Virginia cannot be
sustained at an acceptable level ofquality without additional state support.

18. Funding should be provided to restore average salaries to the 60th percentile ofbenchmark
groups over four years, and funding for the Eminent Scholars Program should be increased
to fully match endowment earnings. It is vital that the perception of Virginia's colleges and
universities reflects the quality of their faculty.

19. Funding for the Higher Education Equipment Trust Fund should be increased to provide for
the replacement of obsolete educational and research equipment and the acquisition of new '
technology. The program should be expanded, with incremental funding, to include essential
telecommunications equipment for campus and statewide networking.

Appropriate Beginnings

20. The Virginia Institute for School Leadership should be created and funded to provide
training for school principals on how to plan for, implement, and administer the computer
and telecommunications technology that will be critical to the future of our schools and
students. In conjunction with the Virginia Institute for School Leadership, Virginia should
create an Institute for Teacher Training for Technology Utilization. The institute should be

40



structured similar to a federal research laboratory and Virginia should seek federal,
foundation, and corporate funding and participation to establish it as a national source of
information and resources for K-12 education through technology.

21. Pilot Projects should be funded to examine how information technology can be most
effectively and efficiently used in inner-city schools and to share the results with all school
districts. Information technology disparities may be more harmful than fiscal differences to
students seeking employment in a knowledge-based economy.

22. Curricular revision and in-service training for faculty should be funded through a
competitive grant program administered by SCHEY to maximize the effectiveness of the
Commonwealth's investment in infrastructure and technology resources.

23. As the statewide infrastructure network is implemented, the VCCS should plan on
functioning as regional nodes for access and services for schools, individuals and
organizations unable to access the network directly.

Cost Reduction and Improved Customer Service

24_ Our colleges and universities must continue to make substantial changes to their programs
and operations as they restructure to meet the evolving needs ofthe Commonwealth and its
citizens. Restructuring is a long-term process that requires constant attention and
measurement to gauge changes and results.

25. The Commonwealth should make any necessary regulatory changes to establish
competitive pricing for wideband networking access for educational users in all regions of
the state.

26. The Commonwealth should make the necessary regulatory changes to allow the state to
take advantage of the rapidly changing telecommunications marketplace.

27. Policies on intellectual property rights should be examined periodically by the CIT in
cooperation with SCHEV and the research universities. Emerging technologies will require
rapid implementation ofnew products. Revised operating agreements between universities
and corporate partners may be necessary to provide this flexibility and efficiency for such
projects to succeed.

28. The Commonwealth should foster the development of instructional technologies to improve
the quality of instruction and extend the outreach of our colleges and universities. The
VCCS Information Technology Infrastructure Plan and its related instructional technology
initiatives should be funded and implemented in partnership with Virginia Tech and Old
Dominion University in order to develop a broadband, wide area network that will extend
across the Commonwealth for use by all institutions as well as local schools.
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Competitive Position and Finance

29. CIT should be encouraged in its efforts and the Commonwealth should expand its support
so that CIT can further deploy resources to help technology companies be competitive.

30. CIT should continue its practice of identifying emerging technologies and making
investments thereto, such as the Technology Development Centers program already in
place.

31. A network ofentrepreneurship centers should be established across the Commonwealth to
spur the technology innovations into the marketplace.

32. The Congress ofthe United States should be encouraged to sustain federal research and
development support.

33. The Commonwealth should market more aggressively present and potential federal R&D
facilities located in Virginia (e.g., The National Aeronautics and Space Administration
(NASA) Langley Research Center and Continuous Electron Beam Accelerator Facility
(CEBAF» as critical Virginia assets.

34. The Commission on State & Local Responsibility & Taxing Authority, chaired by Lt.
Governor Beyer, should examine carefully the benefits of removing business, professional,
and occupational license (BPOL) tax from venture capital companies;

35. Virginia's Center for Innovative Technology (CIT) should confer with the Virginia
Retirement System (VRS) to consider investment in venture capital firms that will invest in
Virginia technology companies.

36. The Virginia General Assembly should study tax credits to encourage private investors to
do venture capital business in Virginia.

37. The Virginia General Assembly should make funds available and allocated to CIT to
establish a seed-stage capital fund for a public-private debt or equity fund for technology
start-up companies.
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APPENDIX A

GENERAL ASSEMBLY OF VIRGINIA-1993 SESSION
HOUSE JOINT RESOLUTION NO. 390

UQbIUJti,.. • «1.IIt» GIld technolDIY ta.dc /orw to coord/nat. th_ d.w/Dpm."t 01 tl

,tat.wid. &tI'Gt..tc plGn /Q" sci."c. and tllchrrolol}'.

A8J'eed to by the House ot Delegates. P'ebnaary 2S. 1993
, Aareed to by the Senate, Pebruary 13, 1993

WHEREAS, the 'Commonwealth desires to promote economic growth by attracting high
technofolY Industries to Vlratnia. creating high wille Jobs and expanding the tax base; and

WHEREAS, In an era of growing International compentten, the future vUallty 01 the
CDmmonweaJtb'. lUdustrial base depends In part on the successful development and
exploitation of scSenUfte and tecbnological advances; and

WHEREAS, the Commonwealth has lftvested In a wide array of science and technology
resources; and

WHEREASw the last comprehensive action plan tor science and technology In the
Commonwealth VlU developed In 1983 by a task force appointed by the Governor; and

WHEREAS. the spedal Review Committee mandated by Item 267 of the 1992
APpropriation Act concluded that current strategic plana tor science and technology are
Insulftelent; and .

WHEREAS. the Southern Growth Policies Board and 'the 1992 Carnegie Commission on
Science. Tecbnology and Government recommended that every state establish a permanent
science and technologyadYisory body; and

WHEREAS. adence and technology shoUld be an Integral part of the overaU economic
developmeat strategy tor tile Commonwealth; and

WHEREAS. the-Review Committee concluded that the center for InnovatJve Technology
should be aD Intearal part 01 the overall economic development strategy of the
Commonwealth: now. therefore. be It .

RESOLVED by the Bouse of Delegates, the senate concurnng, That a science and
technology task torce be established to report on the status 01 the 1983 task force
recommendations and to coordinate the development ot a stateWide strategic plan tor
science and techDOlos,y. The task torce shall be composed ot twenty-three members
representing tbe Virginia General Assembly and state and local government, research,
unlvenlly and bualn.. leaders in the fields ot teellnolo&y and selence. The members snan
be selected as followS: SIx members Of the HoUle or Delegates to be appointed by the
Speaker; three members of the Senate to be appointed by the Senate Committee on
PrlvlJeges and ElecUons; and fourteen cItizens to be appointed by the Governor who shall
have knowledge and expertise In science and technology.

Amona the Issues to be examined sball be the creation ot a permanent council on
science and teebnoloD' and tts role In tile strategic planning process tor the economic
development of the Commonwealth. The Center tor InnovatlveTechnology, the Department
of Economic Development. and the State Coundl 01 HIgher ];:ducatiOD shall provide staff
and such technical assistance as the task force deems appropriate.

AU agendes of the Commonwealth shall provide assistance upon request to the task
force., , .

Direct costs of tbts study shall not exceed S8,100.
The tast force mall submit a prel1minary report ot Its find1ass and recommendations to

the Governor and the 1994 Session of the General Assembly. A final report shall be
prepared lor C1>D8lderatlon by the Governor and the 1995 session 01 the General Assembly.
Both reports sban be submitted In accordance with the procedures ot the Division of
LegJslaUve Automated Sywtems for the processing of legislative documents..



APPENDIX B

HOUSE JOINT RESOLUTION NO. 447

ConlinuinB 'he ScJellCe and Technology Task. Force.

AIJUd to by the House of Delegates, Pebruary 23. 1995
Agreed to by the Senate, February 21. 1995

WHEREAS. the ~oordlnadon·of science, technology. bigher education. work force training, and
industrial development strategies Is essential to the promotion of economic growth in Virginia; and

WHERBAS. recognizing that "science and t~hnology should be an integral part of the overall
economic development strategy of [he Commonwealth." the 1993 Session of the General Assembly
established a 23·mcmber scienee and technology Insk force to review the recommendations of
previous iovemmental wk forces and to "coordinate the development of a statewide strategic plan"
for science and technology; and

WHEREAS, to delve more deeply into specific issues, the task force established subcommittees to
examine education and the preparation of human resourees in Virginia (or the industrial and
government sectors; infrastruetu~. including tclecornmunieattcns, transportation. and research parks,
centers, and laboratories; finance and business, tax. and regulatory issues; and ccmpetiuve position.
including research and development deployment and business assistance efforts; and

WHEREAS, the role of Kience. and technology in eeenomic development continues to be of
critical concern to the Commonwealth. as evidenced by (he establishment of the Virginia Technology
Council to assist in the development and implementation of a statewide technology blueprint and to

"strengthen the lechnolocy business sector and position Virginia as a leader in this industry so vital 10
economic l1'owthtl as wen as by the recommendations of "Opportunity Virginia:' a report by the
Secretary of Commerce and Trade; and

WHEREAS. continuing review or recent and cngoing Initiatives and the work of organizations
addressing science and tethnology. such as the- Virginia Tec:hnology Council. (he Governor's
TeleworlClTe.lecommuting Advisory Task Force (House Ioint Resolution No. 68. 1994), "Opportunity
Virginia... the Stale Library Board. and the Department of lnfonnation Technology (House Joint
Rc&olution No. 76. 1994), will promote increased coordination among these effons and will help
ensure the implementation of those science and technology- initiatives essential to the future growth
and prosperity of the Commonwealth; now. therefore. be it

RESOLVBO by the House of Delegates. Ihe Senate concurring, That the Science and T~hnology

Task Force be continued. The task force shall consider, amona ocher things, the. recommendations of
various organiutions focusing on science and technology issues. including, but not limited to. the
Gcvemor's Tcl~workl!clecommuting Ad\lisory Task Porce (HJR No. 68. 1994), "Opponunity
Virginia." the State Library Board. the Department of Infonnation Technology (MIR No. 76. 1994),
the ~nter for Innovative To;;hnology. the strategic p1anninl process for the economic development, of
Virginia; and other related Issues as it deems appropriale.

The current membership of the task force shall continue to serve as appointed pursuant to House
Joint Resolution No. 390 (1993); any vacanciea shall be filled in the manner consistent with the
original resolution.

The Center tor Innovative Technology. the Department of Economic Development. and the Slate
Council of Higher Education for Virginia shalf provide ~h technical assistAnce as the task force
deems appropriate. All asenciea of the Commonwealth shall provide assislance to the task foree. upon
request. .

The task force shaD be continued for one year only and shall complete its work in time to submit
iu final. findings and reeommendacions to the Governor and the 1996 Session of the General
Assembly.1S provided in the procedures of the Division of Legislative Automated Systems for the
p:ocessiDg:of lecislative documents.



APPENDIX C

GENERAL ASSE~tBLY 01'" VIRGINIA •• 1995 SESSION

HOOSE JOINT RESOLUTION NO. 114

Req ue31111g ,h, Sc'~n.c. lind Technology Tas~ Fort:. to s'Mdy tJdvQnc~d In{QT1fItJIIQII QruI
cDmmunic:uiolU l~cJuaolD,J~s. .

A&rced to by the House of DeJega1es, Pcbruary 22, 1995
Aarecd to by the ScniUe, Fcbnsary 24. 199'

WHEREAS, Virginia's future economic competitiveness depends upon lhe quality of ill
information and communications technolbgy, infrastructure and services; and

WHERBAS, Ii ~mprehenl've and unifonn Infonnadon and ceJecommunicatlona strategy for
Virginia'i government. businesses. and educational Insurudons is needed to secure a pi,", (or the
Commonwealth in future natlonal and global economics; and

WHEREAS. Virginia may lack the comprehensive telecommunications and information
inCms:rocrure ~uired to compete successfully in tbis new era; and

'tw'HERBAS. it ia in the interest of the people of the Commonwcallh to encoura&e cooperation and
innovation among public and private sector inConnadon rechnO}olY and telecommunicatiolll service
providers and users. and to crea&e and use infwuuctuce that will allow oW' businesses. citizenl, and
edutadonal and pubUe "'lor in,dtutioRS to respond to 11I4 be competitive In tho lnform.lioD AlO;
now, theretore. be il .

RESOLVED by the House of Delegates, the Senate concuning. Thal lhe Science and Technology
Task Force be requested 10 lcudy advanced infonnation Ind communication tecbnolosiea. 1be task.
foJU shall IlUdy opportunities and incentives for. IS well u barriers 10, the deployment of
information and communications technology for the purpoae of meeting public needs in such arc.u as
economic development. education, health care, crime cancro! and prevention. public adminilualion.
and such Other areas of public cencern as it RUl)' idcndty. The task force shaJJ (I) dc~rmine the
means by which state resources nlay be wisely expended to encouraae and complement citizen,
business. and swe agency Icceas to slate·of-the-an, oompeulively priced communication. and
information lCrt'iccs; (Ii) r=ommcnd legislation. policics and proccduces that will [C&Ult iD incrc&lCd
citizen sece•• to the "global inlemet" in order to provide IdvlDlilOi to Virainja businesses, eocourage
new businesl opportunities. and contribute to Ule emergence of • competitive mU'ket for
communication. ser'\'icc.~ and (ill) develop recommendation. aimed II placing the Comrnoawealtb ~

the fore(ronl of communications and infonnalion tC'hnolol)' (ot all citizen•.
All agen~iea of the Commonwealth shall provide usiltaDce to the ~k fora:, upon rcqUCIC. The

task force shall also seck the eeoperauon and IUPpon of priv&Ie *lOr business aDd industry.
incIudln& information teehnolol)' enterprises. cable and telecommunications providers. and odlers u
appropriate.

The raak force &hall comple&e Ita work in time CO submk lIa flnd1nI' an4~ &0 tho
Oovernor and the 1996 SCI'ion ot \he 0cnenJ A.aerably u ptOvided in tho pmc:oduru of tho
Division at LeaisWivo Aucomued SYluems for the PJO(;CllIaI of IcliJlad.ve documeo&l.
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APPENDIXE

STATUS REPORT ON THE
1983 SCIENCE AND TECHNOLOGY

TASK FORCE MAJOR RECOMMENDATIONS

ELEMENTARY AND SECONDARY EDUCATION

Recommendation
1. Adopt requirements for high school curricula which ensure a reasonable balance ofrigorous

courses in the sciences and the humanities, stressing both technological and communication
literacy.

a. Require of all high school graduates at least two years of science and two years of
mathematics between grades 9-12.

b. Require of all college-bound graduates one additional year ofscience and one
additional year ofmathematics.

The Task Force prefers the more extensive requirements recommended by the National
Commission on Excellence in Education but believes that full immediate adoption ofthose
recommendations may be too large a step to take immediately.

Status Update
a. Complete - the graduation requirements established in 1985 meet this

requirement for both math and science and require an additional credit in
one or the other for a 21-unit diploma.

b. Complete - the graduation requirements established in 1985 for the 23-unit
diploma require three math and three laboratory science courses.

In 1995, the Board ofEducation "adopted" new Standards ofLearning in all four
areas. The new standards are intended to be more rigorous and measurable.

There should be periodic reviews ofgeneral education and technological competency
requirements.

VOCATIONAL TRAINING AND COMMUNITY COLLEGES

Recommendation
1. Establish a comprehensive training policy in recognition that training and retraining of the

work force is a long-term educational effort; assign priorities and delegate responsibilities to
appropriate agencies.



Status Update - Ongoing
State Plan for Vocational Education in Virginia.
Preparation of the plan has been an ongoing activity with an updated plan each year
and a new five-year plan for each new funding period. The plans have identified
vocational education an needs and strategies for meeting those needs. The plans have
also identified and funded activities in other agencies such as the Virginia
Employment Commission, Virginia Community College System, state universities, the
Tayloe Murphy Institute, Department ofRehabilitative Services, Department of
Correctional Education, etc.

Efforts to address the needs have included the coordination of a system of articulation
between public schools and community colleges which involved every school division
and community college in the Commonwealth. The natural progression of this effort
included the development of two plus two programs, and the Tech Prep programs to
provide a higher level of preparation to meet the technological needs ofbusiness and
industry.

The VCCS has completed the development ofa comprehensive training policy that
reflects the number of different providers of such training as part ofWORKFORCE
2000, SCHOOL TO WORK, and VlRGINIA WORKS projects.

The apprenticeship-related instruction component of the Apprenticeship Program was
transferred July 1, 1995 to the VCCS. Budget reductions prior to the move have
necessitated cutting the funds to the localities with these programs. Funding back to
the 1994-95 appropriated level is essential to continue this important function.

The VCCS has made a commitment to training and retraining the workforce through
its VIRGINIA WORKS program, funding six community college projects from the
1995-96 appropriation for this program, but further resources are required for further
implementation and adequate responsiveness to Virginia businesses and industries.

COLLEGES AND UNIVERSITIES

Recommendation
1. Expand and exploit the capabilities of the state's major research universities in partnership

with industry. The Task Force endorses the concept of the "Center for Innovative
Technology" as embodied in the proposal which was developed jointly by and submitted by
the University of Virginia, Virginia Commonwealth University, and Virginia Polytechnic
Institute and State University. The Task Force recommends, however, a major expansion
of the proposed approach to include functions at the central location beyond the proposed
administrative and leadership function, i.e., on-site research by industry and the
participating universities, and on-site graduate education. Further we recommend that the
central location be in Northern Virginia, because of the large concentration of high
technology industry in that section of the state. Nevertheless, UVA, VCU, and VPI&SU



must be principal participants as outlined in the proposal and because of its proximity,
George Mason University should be a participant. The Task Force recommendation will
require resources greater than those contained in the proposal. Though it would be possible
to initiate this concept gradually, the Task Force favors an aggressive and immediate
beginning. The Governor may wish to consider the appointment of an implementation
committee in the near future.

Status Update - Ongoing/Significant Accomplishments
The Innovative Technology Authority (Authority) and Virginia's Center for
Innovative Technology (CIT) were created in response to the study and are well
established in the economic development plans of the Commonwealth. The CIT was
recently reviewed by the Governor and General Assembly and has modified its
mission and program emphasis. In 1994, the Authority was shifted to the Commerce
and Trade secretariat. Approximately $17 million are appropriated to the Authority
for programs in 1994-96.

CIT is located in Northern Virginia, but has Institutes and Centers throughout the
state. A separate report on the CIT will be presented in a separate agenda item.

Recommendation
2. Establish and enhance graduate programs in high-technology disciplines which encourage

part-time continuing education and participation by industry employees. These programs
should address the need for such students to continue their full-time work, minimizing
residency requirements for graduate degrees, and providing, where possible, course delivery
systems which bring the programs to the student. The committee strongly endorses the
Richmond Graduate Engineering instructional Television project as a model for potential
expansion into other geographical areas and subjects. The goal must be to establish
graduate education delivery systems responsive to industry's needs throughout the state.

Status Update - Ongoing/Significant Accomplishments
In 1995-96, the Commonwealth Graduate Engineering Program enters its 13th year
of offering televised courses in programs leading to a master's degree in engineering
and the second year of televised courses leading to a doctoral degree in engineering.
These courses originate at Old Dominion University, the University of Virginia,
Virginia Commonwealth University, and Virginia Tech, and are broadcast by satellite
to sites located throughout Virginia and in several other states. Additional doctoral
courses are taught by The College ofWilliam and Mary live at the Peninsula Graduate
Center in Hampton, George Mason University has requested authorization to offer
several of its engineering courses at federal and corporate locations in other states.
Although enrollment in televised courses has dropped recently, the program continues
to receive national recognition. Over 75 engineers have received master's degrees
from the participating institutions.

Costs of instruction for the program are comparable to on-campus instructional costs
since enrollments average about 60 students per class. Student performance in



televised courses is equal to that of on-campus students. Economic conditions and
industrial downsizing have changed the role of the program. The institutions with
industrial partners are conducting a review of the program and will present a strategic
plan for the 1996-1998 biennium.

Recommendation
3. Establish a fund dedicated to research and development in the universities with initial

funding from private industry to be matched by the state. The fund should be in the nature
of a foundation and its administration might well be coordinated with or become a part of
the proposed Center in the first recommendation above.

Status Update - Completed/Significant Achievement
Through the actions of the General Assembly, the CIT selected and funded a number
ofTechnology Centers and SCHEV selected the centers and the General Assembly
funded a number ofCommonwealth Centers. Both selection procedures were
competitive and involved national panels to select centers that were already, or had
the potential to become, the best in the action in a specific discipline or specialty.
Centers were expected to become self-sufficient over five years. State funds were
used to match federal and industrial grants to leverage limited resources.

Funding has been withdrawn from the original Commonwealth Centers. Some state
funding remains for three Commonwealth Centers (Oceanography at ODU, Brain
Injury at VCU, and Wood Science at Va Tech). New institutions have been funded
to reflect the strengths of the.participating institutions. Refer to the CIT report for
further information on recent investments in research capacity building projects.

Recommendation
4. Continue planning and support for the National Electron Accelerator Laboratory in Virginia

as a unique resource for graduate education and research.

Status Update - Completed/Significant Achievement
The proposal to design and build a new concept of electron beam accelerator was accepted
by the federal government and the Continuous Electron Beam Accelerator Facility is
nearing completion. Affiliated research faculty positions have been funded at several
Virginia universities. This world-class facility is attracting international attention and
funding for research projects and industrial utilization ofCEBAF resources and findings.

ENVIRONMENT

Recommendation
1. Establish an orderly and economically sound legal basis for the transfer ofwater between

jurisdictions and watersheds. The most practical means of meeting this need is probably the
establishment of a state administrative procedure to consider and approve interbasin water
transfers which make water available to high value uses and are in the public interest.



Status Update
Transfer ofWater Between Jurisdictions and Watersheds

The lead state effort to address water supply issues up to and since the Science
and Technology Task Force made this recommendation was the Water Study
Commission, established by the General Assembly. One new initiative impacting
the use ofwater in Virginia was new legislation creating the Authority with the
State Water Control Board (SWCB) to create and manage surface water
management areas. The design of this initiative tends to be more oriented
towards regulating the use or transfer of surface water, rather than providing
access by a locality in one water basin to water in another water basin. The intent
of this initiative is more to protect water resources from depletion, degradation or
over-use, rather than to reallocate water from water-rich basins to water-needy
areas.

Another factor impacting interbasin transfers in Virginia is federal regulatory
authority including jurisdiction over related activities. One example would be
approvals required for water withdrawals from navigable waterways. In order to
locate a permanent structure to withdraw water from a lake, river or stream,
approval in the form ofa 401 Certificate must be acquired from the state. Also, a
404 Permit is required from the U.S. Army Corps ofEngineers after the project
receives approval from the state. The permitting and appeals processes at the
federal level vary substantially from those at the state level.

Recommendation
2. Begin planning promptly for the wastewater facilities needed to provide for future

development ofhigh technology industry and other needs. The Division of Industrial
Development and the State Water Board should develop a program to assure that areas
identified as suitable for high technology development have or will get wastewater
treatment capacity that will permit such development. Information developed in this
program should be used in establishing priorities for the allocation of state assistance for
facility development. A precondition for this effort is a statewide inventory ofunallocated
capacity of streams, existing treatment capacity and utilization and projected needs. In
recognition of the inability of local governments to meet fully wastewater treatment needs,
the state should provide a financing mechanism to assist in meeting these needs.

Status Update
Wastewater Treatment Capacities

The Clean Water Act goals for water quality are supported by requirements for
the state to inventory stream segments by water quality and to limit discharges in
areas where water quality is inadequate to a total maximum daily load of
pollutant discharges. The statewide inventory ofwater quality is conducted
biennially under the provisions of Section 304B of the Clean Water Act and
identifies stream segments that do not meet the water quality standards.



Virginia operates a revolving loan fund for localities to assist with financing
improvements in publicly-owned treatment works. Initial capital for the fund is
allocated to the SWCB from EPA and the loan fund is administered by the
Virginia Resources Authority. The revolving loan fund provides access to capital
for Virginia localities ~ wastewater treatment expansion and improvement
projects. The clear priority in allocations from this fund is for all publicly-owned
treatment works to meet water quality standards.

The capacity ofwastewater treatment works in Virginia is permitted by the
SWCB for a period of five years. The utilization of these facilities, as indicated
by the flow of discharges from the facilities, is reported monthly to DEQ.

Recommendation
3. Develop an environmental model ofthe state and its environs at an appropriate state

university. Although this tool for strategic decision making in the economic/environmental
area will consist of separate submodels for air, surface water, and subsurface water, one
single group should have responsibility for the development and use of the overall system. A
broadly-based board with access to the Governor at the cabinet level should be formed to
oversee the development and use of the model. The model can be used to identify the
regions of the state most suitable for development from an environmental perspective and to
determine state policies.

Status Report
An Environmental Model of Virginia

Environmental modeling in Virginia has focused on the performance of individual
natural resources, such as air and water, with respect to specific environmental
quality objectives. Another major focus of environmental modeling has been
permitting specific activities, including the impacts a project or development may
have on an area's environmental quality. Neither the assignment or the funding
of an environmental model ofVirginia was made.

TRANSPORTATION

Recommendation
1. To improve air service:

(a) strengthen the Division of Air Service Development and integrate its activities
with those of the Division of Industrial Development;

(b) at the local and state levels, encourage better relations with the airlines and
pursue more aggressive and imaginative promotional strategies to attract and enhance
service to Virginia's airports;



(c) where necessary to attract needed service, develop capital facilities and provide
other incentives;

(d) vigorously seek more landing and departure "slots" for service between
National Airport and other Virginia locations; support the proposed shift ofgeneral
aviation from National to Davison Airfield at Fort Belvoir;

(e) with Federal officials and with the airlines, promote Dulles International Airport
as an important hub and access point to other Virginia markets; seek special funding
for improved surface transportation to Dulles.

Status Update
High technology firms considering Virginia locations require good air service,
especially those engaged in international operations.

Though Virginia has seen dynamic growth in international and transcontinental
services, there continues to be a need to increase air service. In the mid-1980's,
control ofWashington Dulles International Airport (Dulles) changed from the
Federal Aviation Administration to a regional authority, which has allowed for
growth of international service. In fact, Dulles' European operations are ranked
fifth for the entire U.S. and third on the East Coast.

The construction program now in progress at Dulles will greatly increase the
capacity for international air service. When comparing potential growth along
the East Coast, Dulles becomes the one airport where increased capacity can
easily be achieved.

The open-skies agreement with Canada has greatly increased direct service
between Canadian airports and both Washington National Airport and Dulles.
However, there is still a need to expand direct service from Japan. Direct service
should also be developed from locations in the Pacific Rim and developing areas
in Eastern Europe and Africa. South and Central American doors have been
opened up, but the emphasis has been on cooperative airline programs and not
Virginia destinations.

Since industrial development and tourism play such an important role in the
establishment of air routes, a continued partnership between the Departments of
Economic Development (DED) and Aviation is required to leverage world-class
air service for the Commonwealth. In the present competitive environment, the
ability of the Commonwealth to offer world-class air service as a major ingredient
to industrial prospects, especially those involved in high technology, is a major
asset.



Paralleling the need for world-class air service to and from the Commonwealth
also requires airport related surface transportation capabilities, both in highway
and intermodal services, to meet traveler needs. Traveling to and from the
airports requires efficient and fast modes from major centers. These services
need to operate effectively even during congested periods. The traveler who
finds that it takes more time to get to or from an airport than the length of the
flight will not be prone to recommend locating or expanding business in the area.

MARKETING

8881. In the Division of Industrial Development:

Recommendation
(a) establish a strong market research capability;

Status Update
Marketing research activities were not reduced during the budget cutbacks of the
early 1990's. Current plans call for strengthening research by adding three
additional positions. A major new initiative is the development of target industry
studies, including several which focus on high technology industries (e.g.
semiconductors, biotechnology, computers, information technology).

Recommendation
(b) increase the advertising budget;

Status Update
In 1983 the advertising budget was $300,000 to $400,000. This sum gradually
increased to $1.5 million by the late 1980's. With the cutbacks of the early
1990's, funding for advertising was eliminated for two years. It has since been
restored and is now at a record high of $2 million.

Recommendation
(c) direct additional marketing efforts at attracting small business and identifying
geographic concentrations ofbusinesses likely to be attracted to Virginia;

Status Update
Recognizing that small businesses have unique needs, a network offifteen Small
Business Development Centers with twenty-one locations around the state was
established. In addition, a Small Business Section was established within the
Department ofEconomic Development (DED) to provide ombudsman services to
small businesses, and the SmallBusiness Financing Authority was created to
provide financing services.



Recommendation
(d) review the effectiveness and the scope of the contact visits program;

Status Update
At the time of the last Science and Technology Task Force, two DED employees
were committed to calling on existing Virginia industry. The purpose of this
effort is to gather leads on expansions, explain state services available to
businesses, and offer assistance where applicable. Since that time, the program
has been expanded and now consists of a staffoffive full-time and five part-time
employees.

Recommendation
(e) develop an aggressive export development program;

Status Update
In 1987 the Department ofWorld Trade was created to focus exclusively on
export promotion. In 1991, the Department ofWorld Trade was folded into
DED. DED's export promotion staff consists offive export promotion managers
and a position in Europe to foster export growth. In addition, the Small Business
Financing Authority offers export finance assistance.

Recommendation
(t) promote effective use offoreign trade zones in the Tidewater and Dulles areas;

Status Update
Foreign Trade Zones are routinely marketed to foreign and domestic projects.
Virginia now has five Free Trade Zones: Dulles, Culpeper, Suffolk, Tri-City
Regional Airport, and Richmond.

Recommendation
(g) evaluate the European and Japanese marketing operations;

Status Update
These operations have been reviewed internally on several occasions since 1983.
They were also studied by JLARC during its overall review ofDED operations.
DED is currently in the process ofopening a new office in Frankfurt, Germany
and is adding to its Tokyo staff Currently 570 foreign affiliated establishments
are in Virginia. They employ over 59,000 Virginia workers and have total capital
investment of $6 billion.

Recommendation
(h) devote adequate resources to the retention and expansion of existing Virginia
industries and to achieving greater familiarity with high technology enterprise in the
state;



Status Update
See (d).

Recommendation
(i) develop regional offices of the Division of Industrial Development;

Status Update
DED opened regional offices in the mid-1980's in Abingdon, Staunton, and
South Boston to provide community development and preparedness services.
These objectives were successfully achieved. Since then, the Staunton and South
Boston offices have been closed. The Abingdon office now focuses on existing
industry and tourism.

Recommendation
0) modify the criteria for evaluation of the development program to encompass
service sector activity;

Status Update
In 1981 the scope ofDED's annual announcement list of new and expanding
facilities was broadened to include a summary of new and expanding basic service
sector companies. The 1983 annual report was further expanded to include a
detailed listing of each basic service sector company by name comparable to the
existing list of new and expanding manufacturing establishments. In the latest
year-end report for 1994 there were 58 basic service sector companies (34% of
the total) planning to employ 6,858 people (40% ofthe total) and to make a total
capital investment of$381 million (20%).

Basic service sector projects include corporate headquarters, back office
operations, telemarketing, and warehousing and distribution facilities. Examples
of firms DED has assisted in locating in Virginia include Lillian Vernon, Orvis, J.
Crew, Time-Life Books, and USAA. At any time 1/3 ofDED's project activity is
basic service sector.

Recommendation
(k) enlist business executives to assist in calling on active prospects for relocation
in Virginia.

Status Update
DED has continued to use the business community in its relocation efforts.
Furthermore, the last session of the Virginia General Assembly created the
Virginia Economic Development Partnership to be run by a board consisting of
private sector business people.



ORGANIZATION

Recommendation
1. Create a policy advisory group of leaders from high technology industry and education:

(a) to monitor performance of state agencies in carrying out Task Force
recommendations;

(b) to provide guidance to the Governor and state agencies on the growth of high
technology;

(c) to assist in mobilization of effort on the Federal level;

(d) to serve as ambassadors to high technology industry considering a Virginia
location;

(e) to review plans and performance of the Division of Industrial Development in
high technology matters.

This group should be active in policy formulation, must have high visibility in state
government, and should have specific identification with science and technology. The
Governor should be closely involved, perhaps as Chairman.

Status Update
Not until the current Science and Technology Task Force has there been any
official forum for monitoring progress made on the 1983 Report. However,
some of the actions reported below indicate that some efforts have been made in
addressing high technology industry and education issues from a policy or
organizational perspective as were recommended in the 1983 Report.

Though no Governor has officially appointed a Science and Technology Advisor
to the Governor, some cases ofa designation have been utilized, sometimes on a
volunteer basis. Governor Robb designated the President of CIT to fill this role,
who was then Dr. Ronald E. Carrier. Governor Baliles designated Dennis Barnes
as the Space Business Advocate. In more recent years, no similar designation has
been made.

In 1994, the Virginia Technology Council was established to be an advocate for
technology policy at all levels ofgovernment in Virginia. In addition, in
December 1994, the Board ofDirectors for Virginia's Center for Innovative
Technology adopted a strategic plan which calls for CIT to provide collaborative
leadership for the improvement of the competitive stature of Virginia technology
companies.
These activities require the tracking of the growth of technology in Virginia. In
addition, the Department of Information Technology (DIT) and Council for



Information Management (ClM) monitor the needs of state agencies, institutions
of higher education, local schools, and local government with regard to
information technology and telecommunication needs. SCHEV also monitors the
information technology needs of the colleges and universities.

During the Baliles Administration, a person was designated to work on ensuring
that Federal procurement dollars were spent in Virginia. In 1993, CIT's enabling
statute was modified to include assistance with attracting Federal programs to aid
Virginia technology companies. Other designations have been made on special
assignments or circumstances, e.g., defense conversion and Air & Space Museum
Annex.

Since its inception, CIT has worked in conjunction with DED in efforts to attract
and retain technology industries in Virginia. Notable recent examples of this
cooperative effort include Motorola and American Type Culture Collection.

Recommendation
2. Create a high level position within the Governor's Cabinet structure to expedite and

coordinate regulatory procedures associated with new or expanding business enterprises
and to provide staff leadership for the group referred to in the first recommendation, above.

Status Update
Since the 1983 Report, no Cabinet-level position has been created that specifically
expedites and coordinates regulation procedures associated with new or expanding
business enterprises. In fact, the former Secretariat (Commerce & Natural Resources)
which coordinated both business affairs and regulatory affairs was separated, and
since the late 1980's these activities are now under the supervision of two separate
Cabinet officials. However, since the early 1990' s continuing efforts have been made
to streamline and expedite regulatory procedures.



I Recommendatiuos

'I ElemeJJt:1J1'and Secondary Education

l , Adopt requinments for high scnocl curricula wweb ensure a reasonable
balance of rigorous courses in the sciences and the ilumanities. stre.sliing
both technological lind communication lieeracy.
a) Require of all high school graduate3 ae least two years of science and

two years of mathematics between grades 9-l2.
b) Require of ail college-bound gratiualcs one additional year of science and

one additional year of mathematics.

The Task Force preters the more extensive requirements recommended by
:h~ Nauonal Commission on Excellence in Educanoa but believes mat full
immediate adoption of those recommendations may be too large II step to
talee immediately.

... Wimin th~ science curricula assure that high school grad.uates have a
balanced program in the physical and biological sciences. mat mey have

knowleuge of :he major concepts of 4 particular science course and that they
have .engaged in laboratory 3.nd rieid work,

:J. Estaoliso. pilor schools of science to raise the lev~1 ot' iwareness and to

serve as modeis. Where possible. expand the Governor's School :or the
Gifted, ~sp«lally In mathematics and science. The Tas~ Force 1$ aware of
"" proposal from the Secretary of Ecucauon to establish an exemplary higo
school. While we have had no oeporturuty to consider tho detaiLs of this
proposal, It .lppears ,0 he an initiative consistent with me Tasi( Force
findings and recommendations.

-+. 7'0 improve leac:1ing n the high school level lind to alleviate teacher
,nortages

oil provide competitive salaries in areas of critical shortage. .1 rnecaanism
,oradditional compensation such ss extended contracts and me master
reacner concept.

b) provide summer and in-service institutes :"or improvement lind -..vhere
needed tor :'elBlning of teacaers provide incentives to encourage teachers co
retrain tor St'CJlS of snortage, emphasIZing the development of inquiry "nd
proolem solvmg methods In mathematics and sciences
c) provide loans, repayabi", oy teacning to students lI~aring to enter an:4S

III :>nonage

d) encourage joint teacher opporturuties with business-industry.

5. At the elementary level, emphasize the devei~ment of science programs
and the strengthening of teacner backgrounds in science lind mathemstics.

I.
I Status

COTODI~ted

a) The gnduation requirements established in 1985 meet this requirement
for both math and science and require an additional ctedit in one or the
other for a 21-unit diploma.
b) Tho graduation requieements established in 1985 for the 23-unit

diploma require three math and three laboratory science CQUTSClS.

ln 1995, the Board of Education "adopted- aew Sundards of Learning in all
four anas. The new standards are intended to be more rigorous and

measunlole.

There should be periodic reviews of geDcrail!ducation and technological
competency requirements.

Cornpteted

The 1992 revisions to the Standards at Accreditation require that tor the 23
umt diploma. courses in three of the four sciences be taken.

There are now five Governor's Schools for Science lind Tecnnoiogy
(Lynchburg, Roanoke. Fairfax. and Newport NewsfTidewater - New
Horizons and Southside) which operate full-time academic-year programs as
weil as summer programs.

Continuing

I) Local iniciatives are the most cernmon response,

b) Ongoing, :hrough programs lldministered by me state with federal funds

Title II Eisenhower Program - focuses on teacher training in math and
science

V-Quest· in collaboration with IREs and local divisions. working to
restructure tcacner pre and in-service training

c) Teacher Loan prcgram « transferred. to SCHEV

d) Local initiatives

Project SOAR. was conducted to provide in-service training snd technical
stills development related to special education, A large number of teachers
participated in the program.

The new SOL recommends additional stan development programs and
activities CO improve teacher preparation and performance.

Ongoing

Through V-Quest. aver 800 K-3 teechers bave received oxtensive training ss

lead reachers for mathematics and science since 1991.



6. At high school anc! elementary levers, emphasize effective use of newer
tecnnologies sucn &Ii nucrocomputers and the video disc. and lrlIin teachers
for such use. Budgets and administrative guidelines should encourage the
incorporation of new tecnnologres into existing progranu.

Ongoing

Through General Assembly initiauves. V-Quest., the Board of Education's
Six-Year Tec:nnoJogy Plam.. and teehroC8lassLsunce. from DOE. the
following nave been ac:hievecl.

1. SateUite dishes on every high JChool in the stale

Creation of V trginia' s Publie Educ:.ation Network
3. Creation of Virginia Satellite Education NetWork Public
... Public television partnership for teacher in-service training
5. Library media center upgrades in all scaoois across the state

6. NetWomng grants to scaools
7. Train-the-tn.iner worahops across ill technologies for teachers



Ongoing

The VCCS has completed the development of 2 comprehensive tnining
policy that reflects the number of different providers ot such trauring as pan
Of' WORKFORCE :000, SCHOOL TO WORK. and VIRGINIA WORKS
projects.

EffortS to address the needs bave included the coordination of • system of

aniculation between public schools and communicy colleges which involved
$very school division and community college in the Commonwealth. The
MlUral progression of this etfort included the development of : illus 2
prognma. and then Tech Prep programs ro provide. highet' level of
preparauon to meet the technological needs of business iItld industry.

Vocanonal "7raining and Cummunicy College

I, Establish II comprehensive [raining policy in recognition that :raining and
~tralning of the work force is l Iong-term educational effort; aSlign
priorities llnd delegate responsibilities to appropriate agencies.

~. Re-examine current ,raining programs. ~limil1llle duplication and
I msgmentauon• .tnO .tssign research responsibilities as (0 trends. needs, and

critical .>~lIs. Designate a coordinating authoricy to :-espond (0 new training
neecs as cill!y arise,

3. Give attention to ~e impact of high technology on low and medium
technology careers, identify and train wcrxers with 4daptable skills for
peospeeuve new jobs snd coordinate programs with business recruitment
<snorts at :h~ Division or Industrial Development.

Status

State Plan for Vocational Education in Virginia.
Preparation of the pian haa been an ongoing activicy with an updated plan
each year and a new five-year plan for each new funding period. The plans
have identified voeationai education needs lind strategies for meeting those
needs. The plans have also identified. .nd funded activities in other agencies
such as me Virginia Employment Commi"ion. Virginia Communicy I
C<lUege Syslem. stltta universities, the Tayloe Murphy Institute, Department I
of Rehabilitative Services, Department of Correctional Education. etc.

I
I
I
I

I
I
I

The apprenticeship-reiated instruction component of the Appreraicesnip
Program was transferred July 1. t995 (0 the VCCS. Budget reducuons
prior to me move llave nee:essitated cutting ttl" funds ,0 me localities with
these programs. Funding bad: :0 me t99d..95 appropriated. levei is essential
to continue rbis important :bnction.

The VCCS has made a commiunent to training and retraining the workforce
through its VlRGINIA WORDS program. funding six community college
projects from the 1995·96 appropriation for this program. out further
resources a~ required for further implementation and adequate
r1l$ponsivenesa to Virginia businesses and industries.

Partially Completed,

An economic development omce has been l!stablished in the VCCS It

SfJIcewidetraining COOrdinating eomminee comprised of representatives from
the eommunity colleges has been established. A statewide survey was
conducted in concert with the Department of Economic Development to

QCertain tnining needs•. There is ongoing work on me development of
cornmon worxforce training cettificatlon and curriculum development.
C.:>ntinued. worle in this areas is reccmmended,

This assignment has been accomplished but will require eonnaued attention
&om !he VCCS to lldju" training cumcula to rapid Coitanges in technology.
especially in <elee:ommuni<:ations &lui ~lementation of control processors
into medium and low-tech producrs. The VCCS has curricular review and
advisory committee muetllt'eS in place to respond to needs identified by me
Department of Economic Development. Necessary equi;Jment bas been
purc:hased through die ~uipment Trust Fund. but resources do not always
ceq> pace with such needs. Tho vecs will conduc; II stUdy of equipment
needs thia fail.



'I

I

"" Exaanc t.'lt' role of the lnausma! Trairunj; Division In traim:'l.l;: tor new
and existing industrv , Clarify its reiauonsrup to the Community College
System and to the Division of Industrial Deveiopment assigning it firmly toI 00. on" other.

I

!
I

No Change

Although recommencations from several reports suggested moving the
Workforce Division from DED to the VCCS. this was no; done. However,
WorXforce Services often comracu wilh Community Colleges to provide lbe

training to new and expanding buslnesa~. Tnining and rettaining for

I
existing business remains with the indivjdu.aJ community eollegu in each
region,

5. In the community colleges, accept as .a. principal responsibility
addressing the needs of existing ami emerging OUSUlCSS. Update and
evaluate programs to determine their continued UHiulDe5lI. Give special
attention to the unique needs of small businesses.

Pllrnlllly Completed

The VCCS continues to monitor the changing needs of current and
emerging firms in cooperation with me CIT and DED. Small business
centers have been established in each region of the state. with some located
on community college campuses. The lac~ of ~te funding for training and

retraining for business and indUStry conunues to hinder the ability of the
VCCS to address these needs. especially for small and medium-sized
businesses. These companies often lac!.:sufficient funds to pay the direct
and indirect cost of tnese non-credit training programs.

The Department of Education worss wim specialists from general and
vocational education to identify me basic skills needed by every student for
success in the classroom. in continuing education. Ind on the job. Efforts it:

this area have included the cevelcpment of Competency Based Education
for all vocanonal programs and Sl&nriartis of Learning for other education

areas. This has been an ongoing process witn Standards of Learning having
been reviewed. by tile Board of Education as recently as July. 1995.

I Ongoing

I

I 6. Provide fundamental competencies to students in vocauonai programs.

"

The minimum preparation Should include basic vernal ana computational
skills wnicr, promote joe mobility by training' for careers rather tnan merely

II tne firsr joo

Ii

The VCCS has conducted. several reviews of vocational and college

preparatory programs since 1983. The VCCS has established. system
policies On remediation and general education recuirements for associate,

certificate. anti diploma programs. In Juiy. the VCCS modified. its policies
on program requirements to reauce tne required number of hours to 60 to

6.. for associate degree programs. This should reduce tne tune needed to
complete trai.-u.ng programs and for stuoents to enter the workforce.

I
7. Give anenuon to staffing and equipment problems in vocauonai schools
and cornmururv colleges. Tne use of portable equipment and the resources
of industry snoulc be fully explored.

II Ongoing

Since 19&3. there has been continuous artennon given to the staffing Ind
equipment needs for vocational education.

I
I

I
,I

Teacher education programs have been revised and changes have been made
to provide more ngorous preparation for vocational education teachers.
The General Assembly has provided special funding for equipmem in

Virginia's big!: schools. Approximately $46 million has been appropriated.

for equipment and technology infrasrructure projeeu since 1988.

In an attempt to assist school divisions. the Department of Education
provides a list of appropriate equipment for all vocational programs. This

is updated on a regular ba3l&.

The higher education Equipment Trust Fund hili provided approximately

I 538 million for instructional equipment in the VCCS since its
impiernentation. The VCCS is developing s distance learning program thar
will allow greater access to specialized equipment and faculty across the
system. The VCCS is implementing a new teiecommunicationa system that

will provide for greater access to computational and information resources

l
i t all colleges and to citizens and industrial partners in each community

college district.



3. Give ,mention to the training and placement needs of displaced workers, Completed
Escaoiisn mocel [raining ,uogranu. studying the pilot program pianne<! for
September, 1983 to che Petersburg-Hopewell area. Joint programs and planning activities are ongoing between the VCCS and

dle Virginia EmpLoyment Commission. DuaL purpose facilities are being
investigated and may result in improved services to displaced workers and
others seeking employment.

9. Give attenuon :0 the spleCUti problems brought about by the nigh Ongoing
technology revolution <IS it affecu diSllQvantllged and handicapped workers.

The federal vocationaL education lIet hss provided set uide funding to
programs tor the diudvancaged and handicapped .since 1983. There have
been special prograllU, staff development, and equipment provided to the
state and schools for this purpose.

There bas been an effort to continually revise a11 programs eo reel' up wich
new technology that !'las been introduced intOthe workplace since 1983.
However. the current worxplace. Ute technology requirements or lU jobs.
and tho way ?eopJe UD moving from ono occupation to another WB!l not
envisioned by rutUrists in L983. Retorms that retlect me reality of me
worio:place have been slow to be implemerued-eeducators and parents have
had a Qifficult ~Im~ comprehending what is actually happening in the
wcrkptsee.

One aCl.empt to provide the disadvanr.aged and handicapped with the skills
I :.hey need has been an effore thac has included work by me Department ofI

Rehahilitenve Services and special educators. The TRAC (Trade Related
j

Academic C"mpetencies) initiative has identified. the academic skills :hac are
~Jated to many occupational clusters. Materials have been used With great
success with Ute diaadvantaged and handicapped in their occupational
preparation programs.

I
Since cbe passage of the Perkins II Vocational Education Act. funds have

Ibeen targeted 1.0 assisting the disadv&ntaged. There is also an accountability
component that requires senoots using the funds to use a system of Core

I Standartis and Measures that loa/( at the progress made by students who
benefit from :unded programs and non-funded programs in the locajjty.

I
These standards and measures look at such chings as occupational
competency, academic achievement, and transition from school to work,

I
to. Expand tne use of non-ccmmereiat television tor training as ''''eH llS Completed
other business pU!1'0se$.

The VCCS. K-12. and other higher edueariona; instimrions have been active
?articipaots in the use oi broadcast and satellite delivery of instructional
materials and courses. The delivery systems include direct broadcast from
the public television stations, local cable systems, tow-power television
i)'stems (ITFS) satellite delivery, and land-line technologie«. The VCCS is
implementing.ll compressed video system that '",ill be integ~ted into their
telecommunications system and dle state's network,

Analog satellite service has been used extensively since the mid-i980s with

:.11" cooperation ot the public television stations and the Department of
[n]:ortnanon Technology. Most of the higher education prognunming will
be convened to 4 digital fonnat dunng tho 1995-96 academic year.

A !ong~ecm solution to the system capacity necessary to deliver distance
learning and other instructional services by integrating tile resource needs of

t

K-l2. higher education, md state government is needed and progress should
Oft measured each biennium as a condition foe eonanued, or inc:-eased,
funding.

I
I



I Coueees and Universities

i
I Status

Ongomg/Significam Accomplishments

In 1995-096. the Commonwealth Graduate Eng1neering Program enters its
13th year of offering televised courses in programs Ieading to .. master's
degree in engineering lind the second year of televised courses leading to a
doctoral degree in engineering , These courses onginate at Old Dominion
University. the University of Virginie, Virginia Commonwealth University,

anc Virglnill. T ecr.. and are broadcast by satellite to sites locatec througnout
Vir~inia lind in several otner states. Additional doctoral courses are taught

by the College of William and Mary live at the Peninsula Graduate Center
in Hsmptcn. George Mason University bas requested autncrization to offer
several of its engineering courses at federal and corporate Ioeations in other
states. Although enrollment in televised courses has dropped recently, the
program continues to receive national recognition. Over 750 engineers have

received mssrer's degrees from the participating institutions.

The Center for Innovative Technology is located in Northern VirgUtia but
has Institutes and Centers througnout the state. A separate report on the

err will be presented in a separate agenda item.

Ongoing/Significant Accomplishments

The Innovative T ecilJloiogy Authority and the Center for Innovative
Technology were created in response to the smdy ana are weU established
in the economic deveiopment plans of the Cottlmonwealth. The err wu

recenuy reviewed by the Governor and General Assembly and has modified
its mission and program emphasis. In 1994, the Authority was shifted to

the Commerce and Trade secretariat, Approximately 51i' million are

appropriated to the Authority for programs in 1994-96.

:.. Establish ana enhance gracusre programs in hign-tecnnology discipiines
WOI':r. encourage Dan-time continumg education aDO participation by
industry employees. These programs snouic address the need for suer,

srucents ,0 continue their full-time work, minimizing residency requirements
lor gracuare degrees. ano providing, where possible. course celiver-..

systems which bring the programs to the student. The committee strongly
I encorses zne Richmond Graduate Engineering' Instructional "7elevrsron

project as II moue. tor potential expansion into other geogTllpniCal areas anc
subjects. The gOfll must be to establisn gracuate ecucauon delivery systems

responsive to industry's needs througnout tile State.

1. Exnanc and expioit the capebiiities 01- the State's major research
universiues in partnersnip with industry. The Tui..: Force endorses the

concept of tne 'Center for Innovative Technology' as embodies in tbe
proposai which wu developed jointly by and $Ubmitted by Ule University of
Vir'j:'ima. Virginie Commonwealth University. U1CVlrgtnia Polytechnic

I

msnnne and State University. The taS~ Force recommends. however, a
major expansion of the proposed approach to include functions at the central
iocauon beyond tne proposed. administrauve and leadership function; i.e .•

lon-site research by industry and the participating universities, ami on-site
gfaCluateeducation. Further. we recommend that the central location be in
Northern Virginia. because of the large concentration of high technology
industry ia that section of the State. Nevertheless. UVA. VCw, and

VPI&SU must be the principal participants as outlined in the proposal and,
because of its proximity, George Mason University should be a particIpant.
Tne TllSli;: Force favors an aggressive and immediate beginning. Tne
Governor may wish to consider the appointmenr of an implementauon
comrruttee in the near future.

I
I~====================================~I,

I

I

COsts of instruction for the program are comparable to on-campus
instructional costs since enrollments average about 60 students per class.
Student performance in televised courses is equal to that or on-campus

students. Economic conditions and inaustnai downsizing have changed the
I role or"the program. The institutions with industrial partners are conducting
I a review of the program ami will present a strategic plan for the 1996-98

I biennium.

3. Estaolisr:: a fund dedicated to research and development In the
uruversines with initial funding from private industry to be matched by the

State. Toe fund shouid be in the nature of a foundation and its
admir...istnllion rnign: 'Well be coordinated with or become II pan of the
proposed Center in the first recommendation above.

Completed/Significant Achievement

Through the actions of the General Assembly, the CIT seieeted lind funded
a number of Technology Centers and SCHE\! selected the centers and the

General Assembly funded a number of Commonwealth Centers. Both
selection procedures were competitive and involved nationai panels to select

centers that were airescy. or had the potential to become, the best in the
action in a specific discipline or specialty. Centers were expected to

become self-sufficient over five years. State funds were used to match
fea era ! and industrial grants to ieverage limited resources.

j
'I

Funding has been withdrawn from the original Commonwealth Centers.
Some State funding remains for three Commonwealth Centers
(Oceanography at ODU. Brain Injury at vee, and Wood Science at VA
TECH). New institutions have been funaed to reflect the strengtns of the
participating msntutions. Refer to the crr report for further information on
recent invesnnenta in researc:h capacity building projects.



.., Continue pianning and sucpcrt ~or tile National Electron Accelerator

Lacorarory in VirglnUl. <is a unique resource fOr graduate education and
researca,

Cumpleted/Significant Achievement

The proposal to design and build a new concept of eiectron beam
accelerator'1olas accepted by the federal government and the Continuous
Electron Beam Accelerator Facility is nearing completion. Affiliated
teSeareh faculty positions have been funded at several Virginia universities.
This world.....:l..a facility is attracting international Ilttention and funding for
research l'rojceu and industrial ulili:u.tiOI1 of CEBAF reaoureea and
findings.

Continued .anention to the evolution of tho cEBAF and expansion of tho
economic development oppormnilies will be oOl;euary to ccafu:c tho
potential of this project.

5. Expand the resource base :'or engineering schools to pennit additionai

;aculty. :eaching assistarus, >U~POttsan. laooratory and research
equipment, and space. Increased nnanci.1 support :ot"faculty 'alariea in
aign cecanology ciseipiines should be pursued.

Ongoing/Significant Revena! of Gaina prior to 1990

Funding for faCUlty salary' increases. ~uipmentacquisition, "xpaosion of

engineering and research facilities. and targeted research projects was
provided througn various executive and legislative initiatives. inclUding the

Genera] Obligation Bond issue. With the budget reductions over the last
:lve yean. mucn 01 '..hegains have been lost. especially in facuity salaries

and operating budgets.

The approval of :be new engineering school at Virgmia Commonwealth
i University is identified as a factor in the decision by ~otorola to develop a

nanuticOJring facility in Richmond.

Biotechnology initiatives have been approved in recent years reflecting the
shift :n national ana regional ~5earcn md economic development priorities.

rn 1995. :he state commiued funds to support a building for the American

Type Culm", Collection. a major biotechnology corporation. on :.no Prince
William campus oi GdOrge Mason University.

Ongoing

J

Most iostitIJUOC13 have established some form of .1dvisory committee to assist I

with curriculum development. ::aearc.h aifiiiatiolU. and focusing <)1 school I
or instiOltion mission or priorities. fndustrial advisory committees were I
establisaed to assist the implementation 01 the Graduate Teievised

Engineering Program mel continue to ~attici~ate in the evaluation of the I
?rogram and targeting :UtUrc course offerings.

I
Every four-year college and the 'Ices have identified a person to serve as

economic development directors.

6, :ormaily establish business--tnciusuy..nighereducation liaisons at a.ll

lppropnale colleges ami universities. Advisory cormnitIce.1 should be
initiated 10 address issues of program planning and ?oiicy development.
;ontinum~ eaucanon responsrve to :nciustr/ aeeds, :.be use at' instructional
~ecimology. equipment aeecs, and research for economic development. The

Tasic Force aoplauds tile erforts of George ~ason UnivenitY and the
Norther Virgima industries in ~olishing strong :-elationships through the
George Million institute Ilno.u~es other universuies to examine this model
of cooperation tor II.pplicauon to their situation.

'l . ~a:":e special erforts :0 C'eCnJit qualified women *nd minority studeats

into rugh-lecnnoiogy tleids. This enort should include cooperative work.
with the secondary scnocts to descgn. str.ategies for ensuring mat women and

m.lnonty students are attracted to nign ~hnology :lelds and tUo the
a~proi?nale p~plll'atory coursework, The enon should continue throughout
undergraduare education•.snd .c should include improved iOmissions and

recruument programs, su~POrt services. and financial incentives.

Ongoing

There are a number of programs designed to increase the number of women

.and minority srudenu interested in and qualified :0 enroil in h-igh-cecIDJology

disciplines and programs. Cooperative programs between the K-12 schools

I1I1d public college. are focused 011 middle school stUdents. Beaer
rniormAtion Programs are designed to inform bom smdents and parents on
rhe importance of course decisions and opportunities tor preparation for
technological careers, Community bued programs have been developed in
urban areaa and. ara providing advising and :i.nanciai auisunco to students
interested in eIlg;neering and health programs.

Colleges and universities have expUlCied :tJeir "ffom COexpUld 'c.he pool of

qualified. applicants for high tec:hnolOC"programs and with me cooper-non
of industrial partners nave expanded :be financiaL aid resources for needy
studenta.



IIIt S. Use scholarships, fellowships. and other incentives to recruit qualified

II

graduate students into high-tecnnology discipiines and to promote production
of graduates irom coctoral programs in these fields. Special attention
should De gwen to recruiting doctoral students in engineering and computer

I science,

I
I

I

Ongoing

In addition to the programs aaministered by the state aDO individual
institntrons, the Commonwealth participates in a Southern Regions)

Education Boaro program intended to increase the pool of minonry stUdents
eligible for acanemic careers, These programs soould be reviewed to

determine 10e atenI. they are achieving the goal of inc:reuiDg the number of

qualified gradUAte smde:xlCl in engineering and rela\ed high-tech disc:ip~.

II
I

!

I

I
l.

II

II
I
I

I

I

!I

9. Engllge 10 1\ long-term program of increased suppon for securing up-u>
date scientific anc technical equipment for colleges and universities,

including cocperauve arrangements with industry or private citizens to fund

equipment for aigner education.

CompletedJAdditional Aneution Needed

The Higher Education Equipmear TIUSt Fund was established by me
General Assembly in 1986 to provide funding to up-grade equipment needed

for 1I1StIUcuonanti research, Approximately S166 million in equipment bas
been ac'!ulreC for tne colleges aDd universities. with & heavy emphasis on

engineering. computer science. and physical and biological science
iaooratory equipment.

Equipment deiic:iencies wcr-e gt'Utly reduced between 1986 and 1990. The

continuation of the UU5' fund has helped offset tne budget reductions anti
permitted the impiemenu.tion of new apprcacnes to teaciling snc knowledge

acquisiuon bv stucents. Insnruricns are facmg accelerated obsolescence

rates for equipment. especially computanonai cevices. and limnec resources

to allocate to new accuisitions. The average age of equiptnent IS increasing
and maintenance is hem; ceiayec.

Increased allocations fer laboratory equipment are important anc snould be

considered £07 1996-98. as well as. Ute expansion of tile equiprnem program
to include campus nerworxing equipment and related infrasrrucrure , &

eompuung strategies retiec; greater empnasis on distributed resources and

integrated nerworxs, the type of equipment needed will change. The

iccauon of the ecuipment will become less Important but at tae price of
greater dependance on robust nerworxs connected to external resources.

Partially completeri

There mould be periodic reviews of minimum matnemarical. computational,

and scientific competencies of gracuates and entering snioents to netermine

if further adjustments in curriculum are aeeaed to meet employment .ne
prooucnviry requirements. Stuoent assessment programs will be heil'ful in
providing the information needed to monitor program IIDd studea:
performance. Industry parncipauon 1D ioentifications of tecarucai

competency requirements W11l be an essential component of the reviews.

Tne public colleges ami universities are engaged in restructunng their

academic programs at the cirecaon or the General Assembly. SCHEV, and
the Secretary of Ecucauon. initial results are impressive and appear to be

freeing resources for curricular cnanges and new approaches to teaching.

Many insuruuons are reducing me number of hours required for

undergraduate degrees and retnincing general education requirements.

Under the general guidelines established by SeRE\-'. the senior instinmons

have been working with the VCCS on transfer issues. including agreement

on the corrmonerus of II core set of general ecueanon experiences and

statewide arncularion agreements.

JO. Strive [0 increase the participalion of all uuoergraduare students in

mathematics and science by requiring more generai educauon courses ir.

tnese fielcs and by encouraging srucents to pursue advanced coursework.

II

,I

II
II

I'Ilr ===============================~
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