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To the Citizens of North Carolina,

Our state and the world are in the midst of economic upheaval of unprecedented global scale. Triggered

by the recent failures in the U.S. housing and credit markets, economies across the globe have slipped into
recession in the months during which this report was written. The most remarkable aspects of this upheaval
are its scope and pace, revealing just how interconnected and dynamic the global economy is in the 21st
century. This situation reflects both the challenge and the opportunity that face North Carolina.

The challenge is that, more than ever before, North Carolina’s economic development and prosperity are
intertwined with global forces. We now interact and compete with others on a global scale. Thanks to
innovations such as computers, cell phones, video conferencing, and the Internet, we now do business
instantaneously with billions of people across the world. Increasingly, though, those innovations and others
are being produced in other countries, which are challenging our competitive advantage.

The opportunity is that, more than most states and nations, North Carolina has in place the institutions
and programs necessary for responding to this challenge. These simply need to be enhanced, optimized,
and realigned to foster and accelerate the spread of innovation, both within government and externally
throughout the state’s economy to the broader society. North Carolina has successfully transformed its
institutions and programs several times in response to new technologies and scientific discoveries in past
decades. It can, and must, continue to do so.

This report—Advancing Innovation in North Carolina—is therefore a call to action. Specifically, it defines
the innovation challenge facing North Carolina, assesses North Carolina’s innovation performance, and
recommends an innovation framework for North Carolina that leverages the state’s unique strengths while
addressing its specific challenges.

Faced with a dynamic and uncertain future, the best approach is to shape it rather than be shaped by it.
In other words, we must continue to innovate: to create and adopt new products, services, and business
models. With this report, we present an innovation framework that differentiates and positions North

Carolina optimally to compete and prosper in the interconnected global economy.

-

Margaret B. Dardess
Chair, North Carolina

Board of Science & Technology

James T. Fain 111,
Secretary, North Carolina

Department of Commerce

Office of Science & Technology ® www.ncscitech.com
North Carolina Department of Commerce ® 919-733-6500
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Overview

North Carolina’s transition from an agricultural and traditional manufacturing economy to a knowledge and
innovation economy continues to evolve at a rapid pace. For more than five decades, the state has responded
to this transition by making strategic investments in infrastructure, institutions, and human capital. Because of
these investments, North Carolina has achieved a leading role in the “basic” and early-stage “applied” research
that forms the foundation for breakthrough innovations.

The vast majority of this foundational research has occurred in the state’s world-class research universities
and non-profit research institutions. North Carolina has some shining examples in which this research has
created innovations that generate commercial successes and advance society. Examples include advanced
information and communications technologies, innovative treatments for some of the most challenging health
ailments, and ground-breaking approaches to the globe’s most pressing issues.

These successes, however, are not nearly numerous enough to provide best-in-class, cluster-based, innovation-
driven economic development built on a strong foundation of homegrown commercialization. Additionally, we
have a growing need to attract and retain innovative entrepreneurs to advance the state’s innovations into
commercially viable products and services upon which to build the economy of the future.

North Carolina has the intellectual capital and facilities to foster research and innovation. However, to
accelerate the progression and transformation of innovative ideas into economic development and prosperity,
the state must establish an institutional and policy framework that maximizes the potential of its assets.

This report, therefore, is a call to action. Specifically, it:

1. Defines the Innovation Challenge: Innovation—the creation and adoption of new products,
services, and business models—is a fundamental driver of economic, governmental, and social
prosperity in the 21st century. In light of the increasing pace of innovation and growing global
competition, North Carolina needs to adapt, as it has done in the past, its government structures and
policies to harness the opportunities that innovation presents at the pace they are presented.

2. Assesses North Carolina’s Innovation Performance: As revealed by a comprehensive set of
statistical indicators and geographic maps of North Carolina’s innovation assets and activities, two
significant patterns characterize the state:

* North Carolina ranks at or below the U.S. average on several indicators of its innovation-related
assets and activities.

¢ North Carolina’s innovation assets and activities are geographically concentrated in metropolitan
areas that are distributed broadly across the state.

3. Recommends an Innovation Framework for North Carolina: To accelerate the progression
of innovative ideas into economic development and prosperity throughout the state, North Carolina
state government should establish a framework of strategic, ongoing, collaborative relationships
with the private sector for the purpose of discovering both the underlying impediments to
innovation and the opportunities to engage in strategic coordination to overcome those
impediments.

The intent of this report is to provide a blueprint to develop such a framework, which will help all regions
of North Carolina thrive in the innovation economy. The timing of the report offers a roadmap to the new
administration and the legislature that will assume office in January 2009.
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Key Innovation Indicators for North Carolina

The following indicators, which are discussed in more detail in Chapter 2 of the report, summarize North
Carolina’s performance in the innovation economy relative to other states. For each indicator, the U.S. average
is 100, and North Carolina’s value shows its performance relative to what would be expected based on national
patterns of activity. The indicators show the need for improvement in North Carolina and provide the basis

for understanding how the state’s leadership can uniquely equip North Carolina and its regions to build and
maintain a leadership position in the innovation economy.

NC Percent of U.S. Value

R&D Activity Rank %0 » 100 125 150
Total R&D as Share of Gross State Product (2004) 23
Industry-Performed R&D as Share of Private-Industry Output (2005) 19
Academic R&D per $1,000 of Gross State Product (2005) 10
Academic Articles per 1,000 S&E Doctorate Holders in Academia (2006) 15
Federal R&D Obligations per Civilian Worker (2005) 24
Federal R&D Obligations per Individual in S&E Occupation (2005) 27
NC Percent of U.S. Value
Commercialization Activity NC 0 - 100 195 150
Rank )
Average Annual SBIR $ per $1 Million of Gross State Product (2003-05) 31
Academic Patents per 1,000 S&E Doctorate Holders in Academia (2006) 8
Patents per 1,000 Individuals in S&E Occupations (2006) 23
Venture Capital Disbursed per $1,000 of Gross State Product (2006) 10
Venture Capital Deals as Share of High-Tech Business Establishments (2004) 12
NC NC Percent of U.S. Value
High-Tech Economic Activity Rank 2 i — i s
High-Tech Share of All Business Establishments (2004) 25
Employment in High-Tech Establishments as Share of All Employment (2004) 29
Net High-Tech Business Formations as Share of All Businesses (2004) 10 ' '
NC NC Percent of U.S. Value
Human Capital Resources Rank e = 1(_)0 12 e
Individuals in S&E Occupations as Share of Workforce (2006) 29
Computer Specialists as Share of Workforce (2006) 20
Employed S&E Doctorate Holders as Share of Workforce (2006) 17
Engineers as Share of Workforce (2006) 39
High School Graduates or Higher Among Individuals 25-44 Years Old (2005) S5 100%
AA Degree Holders or Higher Among 25-44 Year Olds (2005) 23
BA Degree Holders Potentially in the Workforce (2005) 23
BA Degree Holders or Higher Among 25-44 Year Olds (2005) 26
BA Degrees Conferred per 1,000 18-24 Year Olds (2005) 29
BA in Natural Sci. and Eng. Conferred per 1,000 18-24 Year Olds (2005) 25
S&E Degrees as Share of Higher Education Degrees Conferred (2005) 16
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A Framework for Competing and Prospering

North Carolina’s existing innovation framework has several strengths but could be made even stronger with
an enhanced and better-aligned framework that leverages the state’s unique strengths while addressing its
specific challenges:

Strengths
1. Substantial investment in academic R&D, from inside and outside the state
2. A higher-education system with substantial potential to support statewide innovation
3. Strong potential for commercialization and increased high-tech economic activity
Challenges
1. Relatively low investment in industrial R&D
Heavy dependency on a few geographic clusters for innovation
Weakness in converting innovation inputs into innovation outputs

Large variances in performance across regions within the state

& S @ N

A continuous need to educate and train human capital

North Carolina should view its innovation challenges as an opportunity to enhance and improve the alighment
of its public institutions and programs to foster and accelerate the spread of innovation throughout the state.
Our institutions and programs need to keep pace and anticipate the changes resulting globally from science,
technology, and innovation. The key ingredients are in place; they just need to be increased, enhanced,
utilized, and combined in ways that maximize their effectiveness.

Innovative ideas are translated into economic development and prosperity through complex and dynamic
interdependencies among a variety of collective efforts. Innovation, therefore, occurs within an “ecosystem”
(Figure ES.1). Through a well-designed institutional and policy framework, government can strengthen
structures and links within that ecosystem, enhancing its ability to deliver the economic and social fruits of
research and development through innovative products, services, and business models.

Figure ES.1 The Innovation Ecosystem

Public Support Environment Public Support
Public Leadership Public Leadership
I . Innovative Innovative Economic
nnovative % Products & Companies * Development &

Ideas

Practices (New & Enhanced)

Social Prosperity

[Inputs]

[Outputs] [1%-Order Outcomes] [2M-Order Outcomes]

Research & Development Commercialization Human Capital
® Funding ® Funding ® Funding
e Policies e Policies e Policies
® Facilities & Equipment ® Facilities & Equipment ® K-16 Education System
® Researchers ® |ndustry-University Nexus ® [ndustry Training
® Culture & Goals ® Culture & Goals of ® Culture & Goals of

of Research & Commercialization Education/Training

Development Organizations Organizations Organizations

*Under appropriate conditions: leadership, support, infrastructure, resources, goals and culture.
Human capital is a key condition at all stages of the ecosystem. However, for the purposes of this figure, its most critical role is in
fostering economic development and social prosperity by providing an educated workforce for innovative companies.
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Framework Foundation — Ten Principles

The guiding principles for this framework should be the following:

1.

10.

Existing organizations with demonstrated competence and statewide jurisdiction should have
primary authority for implementing the framework’s programs. In light of scarce resources and the
benefits of economies of scale, vesting increased authority in existing organizations is preferable to
creating new organizations with new authority.

The implementing organizations should receive guidance and oversight from officials who are
publicly accountable. Such a relationship guards against self-interested actions by the organizations
and protects them from undue influence from private interests.

The implementing organizations should maintain channels of communication with the private sector.
Ongoing contacts and communication with the private sector provides public officials with good
information on economic realities, which provides the basis for sound decision making.

The framework should use a diverse and supportive tool kit, including information and education,
inducements and assistance, and coordination and facilitation. Rather than being top-down and
prescriptive, the framework should help create the conditions in which bottom-up, regionally based
market actors—private and public—can collaborate in new, innovative, productive ways and make more
informed decisions.

Programs should target “new” activities. “New” refers to products that are new to the local economy,
to new technologies for producing existing products, and to new processes for accomplishing existing
activities. Targeting these activities would diversify the economy, promote innovation, and generate
new areas of competitive advantage.

New programs should be sufficiently long-term and well-funded to make a difference, but decisions
about and their continuation and/or modifications should be guided by clear benchmarks and
performance criteria. Absent these criteria, imperfections are more likely to go unrecognized and be
perpetuated, and successes may not be continued or replicated.

Programs should have the flexibility to respond to continually changing circumstances and to support
different needs across regions. The ability to modify and vary public programs is necessary to keep
pace with the innovative, region-based economy.

Programs should focus primarily on cross-cutting activities, not narrowly defined sectors. Focusing
on activities targets attention on the core factors impeding the innovation process, which in turn
generates cross-cutting, capacity-building programs that benefit multiple sectors.

Publicly supported activities should have clear potential to provide informational spillovers or
demonstration effects. Public support, by definition, is “public,” not private. It should promote the
public good.

There should be a realization that risk and change are integral parts of innovation. Because new
activities inherently entail some risk, an optimal strategy for promoting innovation will necessarily
yield some failures. The goal, therefore, should not be to minimize all chances of failure; rather, it
should be to minimize the costs of failures when they occur and to apply constructively the knowledge
learned from those failures.
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Framework Operationalization — Five Roles

To fulfill the above principles, North Carolina’s public leaders should enhance five roles that are uniquely in
their hands:

1. Champion and Communicator. Public leaders can champion the importance of innovation, as well as
coordinate promotion and communication of the state’s successes to its citizens and other audiences.

2. Convener and Facilitator. Public leaders can convene cross-functional groups of policy, academic,
and business leaders to elicit information and strategic policy initiatives that accelerate the
progression from innovative ideas to economic development and social prosperity.

3. Funder and Policymaker. Public leaders can make strategic investments and policies to build world-
class research and development enterprises, aid the development of scalable collaborative
communications infrastructure, encourage collaboration among academia and industry, commercialize
innovative products and practices, and cultivate human capital in the state.

4. Recruiter and Retainer. Public leaders can assist in identifying, promoting, and recruiting potential
enterprises to bring to North Carolina to augment innovation clusters and economic growth, as well as
assist in retaining innovative enterprises in the state for the ongoing and future benefits they provide.

5. Evaluator and Advisor. Public leaders can measure performance relative to strategic goals, serve as
an expert resource on innovation, and, where the State has invested heavily in innovation policies,
improve coordination of those policies to receive the most benefit from State investments.

Framework Leadership and Coordination — Three Institutions

To provide the leadership and coordination needed for a well-functioning innovation framework, three of
North Carolina’s public institutions should be enhanced, optimized, and realigned:

1. The Board of Science and Technology should be charged and equipped with additional resources to
implement an innovation framework that optimally fosters and stimulates innovation throughout all
facets and regions of North Carolina’s economy, government, and society.

2. Consistent with enhanced resources for the Board of Science and Technology and its staff, the
State Science Advisor position should be reestablished and it should be optimized to carry out the
position’s functions.

3. To provide appropriate guidance and oversight of the framework, the General Assembly should
strengthen the alignment of its committee and staff structure with the needs of the 21st century
innovation economy.

These three institutional recommendations are low-cost options that can be implemented immediately.

Framework Implementation — Four Drivers

To implement and coordinate the framework, the three institutions above should work to expand and enhance
four core drivers that will accelerate the progression of innovative ideas into economic development and
prosperity throughout the state. Two specific recommendations within each of these drivers provide an initial
“front-burner” agenda for critical evaluation and future development by policy makers, state agencies, and
organizations:
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RESEARCH AND DEVELOPMENT

1. Provide State-funded R&D competitive grants to public universities: To increase the commercial
relevance of North Carolina’s considerable academic R&D investments and capabilities, the State should
provide competitive matching grants to UNC faculty to conduct research in collaboration with industry
consortia. The grant awards would provide matching support for research that facilitates job creation in
targeted and strategically important industry sectors. The research would support sustainability and
innovation within the industry sector. Industry Sector Development Partnerships, organized by the North
Carolina Department of Commerce, would construct cluster development plans. UNC would convene the
Sector Partnerships annually to develop a strategy to guide allocation of the competitive funds. Regional
diversity and development across the state would be sought.

Cost: At least $5 million annually for the UNC system; UNC General Administration would determine
how the funding is allocated among its constituent institutions. Funded through State appropriations,
to be matched, at least 1-for-1, by industry partners.

2. Design and support programs to market the state’s R&D assets: To increase the number of companies,
federal agencies, entrepreneurs, and researchers conducting R&D, locating, or expanding operations,
in North Carolina, the State should convene a public/private partnership to market North Carolina’s R&D
assets. Specifically, a strategic, coordinated, and integrated public relations, marketing, and
communications campaign should promote North Carolina as a high-tech state that values, encourages,
and invests in science, technology, and innovation. The public/private partnership would be comprised
of appropriate representatives from government, industry, education, regional economic development
commissions, local governments, non-profit organizations, and professional associations throughout North
Carolina.

Cost: At least $2 million annually. Funded through a combination of support from the State,
private industry, universities, and nonprofit organizations.

COMMERCIALIZATION

3. Support the repurposing and funding of technology transfer platforms in the UNC system: To optimize the
transfer of university-generated technologies into the private sector, as well as to increase university-
industry collaborative activity, the UNC technology transfer offices should be encouraged to focus more
on company and industry engagement, job creation, and enhanced quality of life for all North Carolinians.
To achieve this, the technology transfer offices would need recurring State appropriations, which would
reduce their dependence on licensing revenue as a source of income. Moreover, the metrics used to
evaluate the offices would need to be broadened, consistent with their broadened purpose.

Cost: At least $3 million annually for the UNC system; UNC General Administration would determine
how the funding is allocated among the constituent institutions. Funded through State appropriations.

4. Advocate and provide funds for the continuing development of the UNC Millennial Campuses: To facilitate
industry-university collaborations that broaden the spread of innovative clusters throughout the state,
all UNC institutions should be supported in their efforts to derive the benefits of the Millennial Campus
Act. By allowing the institutions to build research facilities and occupy them with private-sector
partners, the Act encourages the development of a synergistic research, development, innovation, and
commercialization environment at each institution. The Act effectively enables the state to build on
its existing strengths and distribute research and innovation activities, focusing on the unique potential
of the region supported by the campus. Funds for developing Millennial Campuses could support, among
other activities, feasibility study and planning grants, start-up activities, and enhancing well-defined
existing collaborative activities.

Cost: UNC institutions should be encouraged to expedite plans for, and build out of, their Millennial
campuses; cost will vary by institution. Funded through State appropriations.
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HIGH-TECH ECONOMIC ACTIVITY

5. Continue to support programs focused on increasing the number and benefits of SBIR/STTR grants:
To foster the development and growth of high-tech and innovative businesses, the State should continue
to support its programs focused on leveraging the benefits of the federal Small Business Innovation
Research (SBIR) and Small Business Technology Transfer (STTR) grant programs. As the single largest
source of early-stage funding to assist small businesses in commercializing their innovative business
ideas, these federal programs serve as a valuable resource for the state’s innovation-focused efforts to
leverage. In particular, the Small Business and Technology Development Center (SBTDC) provides a
wide range of programs designed to help small businesses learn about and apply for SBIR and STTR
grants. Moreover, the One North Carolina Small Business Program, administered by the North Carolina
Board of Science and Technology, assists businesses with a portion of their application expenses to the
SBIR/STTR programs and matches federal SBIR/STTR grants awarded to businesses. Support for both of
these state programs should be continued and expanded.

Cost: At least $1 million annually above current funding levels for the SBTDC’s SBIR/STTR-related
programs; at least $5 million annually for the One North Carolina Small Business Program. Funded
through State appropriations, which leverage federal funds.

6. Enhance the technology adoption programs of the North Carolina Industrial Extension Service (IES) and
the Small Business Technology Development Center (SBTDC). To promote technology adoption and
diffusion throughout the state, the successful programs of these two organizations should be enhanced
or expanded, and new ones should be developed. Because these state organizations operate programs
that leverage federal programs, such as those offered by the Manufacturing Extension Partnership and the
Small Business Administration, the impact of State support is multiplied. Thus, additional support for IES
and SBTDC programs targeted toward rural regions with traditionally lower levels of innovation would
increase the number of companies benefiting from the organizations’ services statewide.

Cost: At least $1 million annually above current funding levels for the IES; at least $1 million annually
above current funding levels for the SBTDC. Funded through State appropriations, which leverage
federal funds.

HUMAN CAPITAL RESOURCES

7. Increase the funding for technology- and innovation-focused workforce training programs. To enhance
existing workforce innovation-oriented training programs and fast-track the development of critically
needed pools of technology-trained workers, North Carolina’s educators, industries, and government
should work to develop an explicit North Carolina innovation-focused technology workforce agenda
and strategy. Specifically, the agenda should arrange education and workforce programs around clusters,
particularly those the State has determined to be in the strategic interests of the state. Such a
focus should learn from and build on the successes of the state’s existing programs in clusters such as
entertainment, hosiery technology, and biotechnology. State support could increase funding to expand the
infrastructure of existing programs, particularly in the Community College System, to include activities such
as discovering cluster needs, faculty training, curriculum development, and program assessment.

Cost: At least $5 million annually above current funding levels. Funded through State appropriations,
which leverage existing funds from the State and other sources, such as industry and the federal
government.
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8. Provide additional support for the North Carolina New Schools Project. To accelerate systemic,
sustainable innovation in secondary schools across the North Carolina, the State should work to ensure
that every student graduates ready for college, careers, and life in the society and economy of the 21st
century. The North Carolina New Schools Project (NCNSP), an independent 501(c)(3) non-profit
organization created in 2003 by the Office of the Governor and the Education Cabinet with support from
the Bill & Melinda Gates Foundation, has pursued that goal successfully since 2003. NCNSP partners with
colleges and universities, state and local government, and supporters in the private and philanthropic
sectors. To date, NCNSP and school districts and educators have started more than 100 innovative high
schools. The State should provide support to further these efforts and spread them throughout North
Carolina, particularly rural regions.

Cost: At least $1 million annually above current funding levels. Funded through State appropriations,
which leverage funds from multiple other sources, both public and private.

Expanding and enhancing these drivers would be a critical set of steps to enable a broader, more robust
network of effective research programs, commercialization efforts, entrepreneurial support, cluster initiatives,
and education curricula around the state. The result would move us closer to an optimized North Carolina
ecosystem for delivering the economic and social fruits of research and development through innovative
products and practices.

In light of increasing global competition and the large-scale investments that other countries and states are
making in their innovation frameworks, however, North Carolina will need to continue to increase its innovation-
focused investments significantly as resources permit. The framework outlined in this report puts in place the
institutions and processes capable of discovering the underlying impediments to innovation, the opportunities
to engage in strategic coordination to overcome those impediments, and the resources needed to do so.

Leading competitive countries are investing in innovation at the rate of two percent to five percent of GDP.
This is a benchmark to keep in mind as we move forward with equipping North Carolina to be a global leader in
innovation-based economic development and prosperity.
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