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In two of the three intensity group composites (life and physical scientists and engineers), Colorado placed 2nd.
Maryland recorded its strongest performance in the composite for computer and information scientists, and
ranked 3rd with an overall score of 84.89.

Washington, ranked 4th with an overall score of 83.25, owes its position to the numbers of engineers and computer
and IS experts within the state work force. Virginia, home to firms that work closely with the federal government,
is not surprisingly in the top five with a score of 79.56. California comes in at 6th, a drop from its previous spot in
3rd place. The data informing this index still reflects the aftermath of dot-com slump, which hit California hard, but
the state was nevertheless able to remain in the top ten due to its diversity of tech occupations. Delaware makes
it entrance at 7th with an overall score of 74.31, posting a noteworthy seventy-seven life and physical scientists for
every 100,000 workers. Texas retains its 8th-place position with a score of 72.25. Despite the economic downturn,
Connecticut continues to improve its concentration of computer system analysts. New Jersey, with a score of
71.67, performed well, placing in the top ten in ten of the eighteen different indicators.

At the opposite end of the spectrum, Wyoming comes in at 50th place with a score of only 18.50. Its strongest
performance was a 3rd-place finish in intensity of "other” engineers, a category that includes engineers working in
petroleum, nuclear, mining and geological, industrial, and environmental fields. West Virginia fares only somewhat
better, coming in at 49th place with an overall score of 25.50. Both Wyoming and West Virginia dropped five
positions since the 2004 State Technology and Science Index was published. Nevada’s lowest ranking is in database
and network administrators. Mississippi is ranked 47th overall and 40th in intensity of life and physical scientists.
Louisiana improved two positions to 46th place, performing best in intensity of agricultural engineers. Arkansas
has improved four positions, and broke into the top ten for microbiologists. Maine has slipped seven positions to
44th place. Alaska and Kentucky are moving in opposite directions (Alaska fell four spots while Kentucky rose by
a similar margin, with its improvement led by an 18th-place showing in agricultural and food scientists, up from
46th place). Oregon, coming in 41st with an overall score of 38.77, fell by a dramatic seventeen spots from the
2004 index.

Four states recorded double-digit gains in the Technology and Science Work Force Composite Index since the
release of the 2004 index. Delaware posted the greatest improvement, jumping an impressive twenty-two
positions. Building on its past strength in attracting biochemists and biophysicists, it has built new concentrations
of talent in fields including microbiologists and other life and physical scientists. Vermont also demonstrated
strong improvement, rising seventeen positions to 19th place. Wisconsin was also a strong mover, climbing sixteen
positions. It posted top-ten performances in eight of the eighteen indicators, showing remarkable improvements
in twelve categories. Climbing fourteen spots overall, New Hampshire rose from 31st to 14th for intensity of
computer and information scientists. Hawaii and Rhode Island almost merit a mention, as both states improved by
eight positions in the Technology and Science Work Force Composite Index.
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Table 5. Technology and Science Work Force Composite Index

State rankings, 2008

Rank Rank Rank change = Score Rank Rank Rank change = Score

State 2008 2004 2004 to 2008 2008 State 2008 2004 2004 to 2008 2008
Massachusetts 1 1 0 91.06 Alabama 26 25 -1 57.75
Colorado 2 5 3 86.50 Oklahoma 27 28 1 56.82
Maryland 3 2 -1 84.89 Nebraska 28 12 -16 56.59
Washington 4 7 3 83.25 Idaho 29 34 5 55.69
Virginia 5 4 -1 79.56 Georgia 30 11 -19 55.06
California 6 3 -3 75.00 Indiana 31 31 0 50.94
Delaware 7 29 22 74.31 Hawaii 32 40 8 50.15
Texas 8 8 0 72.25 North Dakota 88 35 2 49.82
Connecticut 9 9 0 72.12 lowa 34 41 7 49.73
New Jersey 10 6 -4 71.67 Florida 35 27 -8 48.11
Utah 11 17 6 70.29 Tennessee 36 33 -3 47.88
Minnesota 12 13 1 68.67 New Mexico 37 15 -22 47.00
Rhode Island 13 21 8 68.31 South Carolina 38 43 5 46.94
Wisconsin 14 30 16 66.89 Montana 39 38 -1 44.00
Pennsylvania 15 18 3 66.35 South Dakota 40 42 2 42.67
lllinois 16 19 3 66.00 Oregon 41 24 -17 38.77
New York 17 20 3 64.35 Kentucky 42 46 4 38.00
New Hampshire 18 32 14 63.86 Alaska 43 39 -4 36.67
Vermont 19 36 17 61.33 Maine 44 37 -7 34.18
Michigan 20 22 2 60.78 Arkansas 45 49 4 32.77
North Carolina 21 16 -5 60.71 Louisiana 46 48 2 31.13
Arizona 22 10 -12 60.50 Mississippi a7 a7 0 30.29
Kansas 23 14 -9 60.29 Nevada 48 50 2 26.33
Ohio 24 23 -1 60.00 West Virginia 49 44 -5 25.50
Missouri 25 26 1 58.94 Wyoming 50 45 -5 18.50
State average 56.38

Technology Concentration and Dynamism

Background and Relevance

The economic winners and losers of the first half of the twenty-first century will be largely determined by
where clusters of existing technologies expand and where emerging science-based technologies form. Because
knowledge is generated, transmitted, and shared more efficiently in close proximity, economic activity based on
new knowledge has a high propensity to cluster within a geographic area.”” As economic activity is increasingly
based on intangible assets, those states with vibrant technology clusters will experience superior economic
growth. In other words, if your state has several leading clusters, it will produce more innovations, fewer of which
will escape to other regions (or if they do, they will do so at a slower rate).

Regional and state viability is now linked to the ability to establish local technology clusters that are networked
with the global business community. The paradox of the global economy is that the enduring competitive
advantages lie in location-specific competencies: knowledge, work force skills, customer and supplier relationships,
entrepreneurial infrastructure, management practices, motivation, and quality-of-place attributes that allow firms
to thrive. In short, think locally to succeed globally.”

75. DeVol, Blueprint for a High-Tech Cluster: The Case of the Microsystems Industry in the Southwest.

76. Rosabeth Moss Kanter, “Thriving Locally in the Global Economy,” World View: Global Strategies for the New Economy, ed. Jeffrey Garten (Boston: Harvard
Business School Publishing, 2000).
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The development of social networks is seen as the medium of transmission to facilitate innovation-based
economic development. Firms in close proximity transmit ideas through inter-firm links, which often correlate to
the movement of labor. Engineers are most likely to have informal linkages while physicists have the least number
(though the highest levels) of contacts with people they meet through university relationships. This technology
transfer through social capital mobility improves the speed of development and solidifies cooperation.”” For firms,
the benefits are large. Increasing the number of their highly skilled labor pool is akin to increasing their number of
business contacts and size of future expert applicants to draw upon.”®

Industry clusters and their associated support infrastructure—especially in those based upon technology
agglomerations—are a region’s best defense against being arbitraged in a global cost-minimization game.
Firms, and the clusters to which they belong, can mitigate input-cost disadvantages through global sourcing.
Location sustainability is contingent upon making more productive use of inputs, based largely on innovation
competencies. Clusters linked to the outside world offer their regions access to the best practices and latest
industry developments.” Regions will excel to the extent that their firms and their talent can innovate successfully
by being in that specific location, rather than somewhere else.

To create international comparative advantage in an information-age economy, itisimperative to clusterinnovative
activity. The spatial dimensions of economic activity are becoming an interesting field of inquiry—space is central
to understanding how an economy works.2° Since the late 1980s, there has been renewed interest in “economic
geography”mainly because of new statistical tools. If we really lived in a world of constant returns, we would not see
such a high level of specialized economic activity within regions. Clustering results from businesses and workers
seeking geographic proximity with others engaged in related activities. Increasing returns lead to competitive
advantages; the more that is produced, the cheaper it is to make. Such externalities, or what an economist might
call agglomeration effects, typically arise from three primary sources: labor-force pooling, supplier networks, and
technology spillovers.

How do we describe clusters? A common misperception of clusters is that they are based upon a single industry.
One single industry might be the core of a cluster, but without its partners, it may not endure for long. Industry
clusters are geographic concentrations of sometimes competing, sometimes collaborating firms, and their related
supplier network.®' They are agglomerations of inter-related industries that foster wealth creation in a region,
principally through the export of goods and services beyond its borders.

Clusters depict regional economic relationships—Ilocal industry drivers and regional dynamics—more richly
and aptly than do standard industrial methods. An industry cluster differs from the traditional definition of an
industry group. It represents an entire value chain of a broadly defined industry sector from suppliers to end
products, including its related suppliers and specialized infrastructure. A cluster of interdependent linked firms
and institutions represents a collaborative organization form that offers its members advantages in efficiency,
effectiveness, and flexibility.®

77. Rupert Waters and Helen Lawton Smith, “Social Networks in High-Technology Local Economies: The Cases of Oxfordshire and Cambridgeshire,’ European
Urban and Regional Studies 15, no. 1.

78. Albert-Laszlo Barabasi, Linked: How Everything Is Connected to Everything Else and What It Means (New York: Plume, 2003).

79. Diane Coyle, Paradoxes of Prosperity: Why the New Capitalism Benefits All (New York: Texere, 2001).

80. Mashisa Fujita, Paul Krugman, and Anthony J. Venables, The Spatial Economy: Cities, Regions, and International Trade (Cambridge: The MIT Press, 1999).
81. Joel Kotkin and Ross DeVol, Knowledge-Values Cities in the Digital Age (Milken Institute, 2001).

82. Michael E. Porter, “Clusters and the New Economics of Competition,” World View: Global Strategies for the New Economy, ed. Jeffrey E. Garten, (Boston: Harvard
Business School Publishing, 2000).
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Supplier networks are instrumental to the success of clusters and sustained agglomeration processes. Clusters are
internally connected by the flow of goods and services, and this local flow is stronger than the flow linking the
clustertotherestofthelocal economy. Cluster members usually include governmental and other nongovernmental
entities such as public/private partnerships, trade associations, universities, think tanks, and vocational training
programs. These institutions provide specialized skill training, education, research, and technical support. Cluster
members include both high and low-value activities.®

The key to regional technology sustainability is the diversity of its ecosystem. Locally based innovative technology
firms that evolve into dominant players are necessary, but not sufficient for sustaining the system. These newly
dominant firms assist regions in developing technology-management capabilities that can be leveraged to
quicken the pace of innovation for new entrants. Newly formed entrepreneurial firms can tap into the technology-
management capabilities resident in the region to rapidly exploit emerging technology-market opportunities.
Many high-tech regions have developed capabilities for rapid design changes at dominant firms, and more
importantly, integrating new regional knowledge into new firm births.

The process of commercializing emerging technologies requires the ability to manage uncertainty and complexity,
as many innovations will be highly disruptive in nature, potentially threatening key regional incumbents. The
failures of established incumbents are well cataloged and commercialization models have explicitly incorporated
that attackers from the outside are generally required when an emerging technology threatens the existing
regime.® The issues that can leave incumbents ill-prepared stem from the technological doubts, vague market
signals, and nascent competitive structures that differentiate emerging from established technologies. To cope
and triumph requires innovative managerial competencies and new cross-functional skills.®

Sustaining a technology-based ecosystem in a particular region requires more than technology capabilities. Social
capabilities are required to promote the ecosystem as well. Discussing leading technology clusters, Rob Koepp
points out in his book, Clusters of Creativity, “The progress of these clusters can only be understood if one gets
behind how they and the enterprises that populate them have been managed, specifically in regards to how
management practices facilitate a cluster’s lifeblood of innovation and entrepreneurship—two pillars of economic
behavior thatare universal to all forms of economic existence, not just the particular sectors of advanced technology
with which the Siliconia are so readily associated.”®

Diversity of technology-based clusters is important for regional success as well. A strong agglomeration in one to
two technology industries such as telecommunications services or communications-networking equipment can
be an economic engine during a boom, but a liability during a bust, as many places have discovered.?” Technology
diversity can also act as a virtual unplanned innovation engine. Serendipitous confluences from seemingly
unrelated technology fields can create a critical advantage for the host region. Ronald Kostoff, in a broad survey
of regional innovation processes, found that “an advanced pool of knowledge must be developed in many fields
before synthesis leading to innovation can occur"®® Additionally, technology advances are likely to emerge from
cross-disciplinary capabilities. For example, the leading centers of biotechnology may well be those with the
proper mix of bioinformatics, mathematics, and microbiology.

83. Porter, On Competition.
84. Richard Foster, Innovation: The Attacker’s Advantage (New York: Summit Book, 1986).
85. George S. Day and Paul J. H. Schoemaker, Managing Emerging Technologies (New York: John Wiley and Sons, 2000).

86. Rob Koepp, Clusters of Creativity: Enduring Lessons on Innovation and Entrepreneurship from Silicon Valley and Europe’s Silicon Fen (Chichester: John Wiley & Sons,
2002).

87. DeVol, America’s High-Tech Economy, Development, and Risks for Metropolitan Areas.

88. R.N. Kostoff, “Successful Innovation: Lessons from the Literature,” Research-Technology Management 60, no. 1 (1994).
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Jacobs'sobservationsondynamicexternalitiesforalltypesofindustriesina particularlocationappearto be prescient
for technology firms.®” She maintained that these dynamic externalities form based upon communications about
production possibilities among firms in different industries, as opposed to the specialization or concentration
of the same industry. Diversity speeds up the technological adoption process in a collective cumulative process.
Vinod Sutaria expands on this in his book The Dynamics of New Firm Formation, in which he states, “Dynamic
externalities, through their unpredictable and creative nature, pose a serious threat to the static assumptions of
neoclassical theory. The existence of dynamic externalities is expected to stimulate the formation of new firms.
There is a clear link between them."®°

Technology-based clusters determine which places succeed and which fall behind. Without growth in high-tech
industries, states cannot rise to the top of the intangible economy. It is imperative for state and local development
officials and business leaders to promote high-tech expansion and cluster formation, or they risk substandard
economic growth in the future. Although high tech is not the only development strategy to pursue, it is a key
distinguishing feature of regional vitality in the twenty-first century.

State Rankings

Utah has claimed 1st place in the Technology Concentration and Dynamism Composite Index in 2008, moving up
from 8th place in the 2004 index. Its overall score of 85.40 pushes past 2nd-place Maryland by five index points.
Maryland, which took top honors in the Human Capital Investment Composite Index, makes another strong
showing here. Third-place Virginia scores 77.40, and relinquishes the leading position it enjoyed in the 2004 index.
The remainder of the top ten includes New Mexico (75.00), Colorado (74.40), Arizona (74.20), California (72.60),
Washington (72.40), New Jersey (71.60), and New Hampshire (71.33).

Figure 10. Technology Concentration and Dynamism Composite Index
Top ten states, 2008
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Source: Milken Institute.

89. Jane Jacobs, The Economies of Cities (New York: Vintage Books, 1968).

90. Vinod Sutaria, The Dynamics of New Firm Formation (Burlington: Ashgate Publishing Company, 2001).
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The accompanying map depicts each state’s position in the Technology Concentration and Dynamism Composite
Index. Unlike the four indices presented earlier, this composite measures technology outcomes. After states pull in
financing from public and private sources, invest in human capital, and amass a skilled work force, what results do
they produce? This measurement illustrates how efficiently each state is performing given its many investments.
In essence, the composite reveals each state’s entrepreneurial, governmental, and policy-formulating success, or
lack thereof. Measuring high-tech employment, payroll activity, net business formations, and growth reveals the
successes or failures of regional efforts.

Figure 11.Technology Concentration and Dynamism Composite Index Map
2008
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Although the U.S. trade balance in high-tech manufacturing has declined—due mainly to the loss in export
shares by U.S. industries producing communications equipment, and office machinery and computers—high-
tech services and manufacturing still remain a large component of global manufacturing-sector growth." In
the latest Science and Engineering Indicator 2008, the United States is still ranked 1st in three of the five high-
technology industries (scientific instruments, aerospace, and pharmaceuticals) and is ranked 2nd in the other two
(communications equipment and office machinery and computers).

High-tech businesses are vitally important to a region’s economic growth, especially since jobs in this sector
typically command above-average salaries. The aggregate nature of the high-tech industries also induces similar
firms to establish themselves in close proximity to take advantage of the economies of scale in knowledge and

91. http://www.nsf.gov/statistics/seind08/c6/c6h.htm#c6h1 (Accessed on March 21, 2008).
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manufacturing as well. Drawing comparisons between employment and establishments in the high-tech sector to
salaries being paid to high-tech workers allow analysts to determine the quality of jobs being created in the sector
and in the economy as a whole.

The intangible economy is constantly in flux. The ability to narrowly examine which high-tech industries are most
affected by changes in the economy and in global demand allows economists to trace the impact on the state’s
economic performance and predict whether there will be consequences for household employment and public
policy agendas that are intrinsically tied to corporate revenues and personal income.

Business births are a sign of economic stability and optimism—and business births in the technology sector are
particularly important because regional prosperity during the last three decades has been linked to high-tech
expansion. The indicator on net formation of high-tech business establishments allows analysts and policy makers
to gauge the supplier network and the state of a regional economy.

The component focusing on the number of Technology Fast 500 companies in a state reflects the success of its
high-technology sector in terms of growth and expansion. The presence of Fast 500 companies shows where the
fastest-growing privately held companies are located. While the Technology Fast 500 list focuses solely on high-
tech firms, the Inc. 500 rankings give a general snapshot of all companies. When taken together, they measure how
well tech firms are performing against a wider playing field.

Examining where technology is prevalent is not the same as examining where technology is growing. The
indicator for average yearly growth in high tech aims to capture where technology has grown fastest during the
past five years regardless of industry base. Determining the number of industries that are growing faster than the
United States on average is key to performing cross-state analysis because it allows analysts to see exactly which
industries within the high-tech sector are more successful in different parts of the country than in others. High-
tech industries stimulate the economy differently according to their location, depending on the size of the region
and the corresponding multiplier effect.”

Utah leads the Technology Concentration and Dynamism Composite Index in 2008, placing in the top ten in most
of the individual indicators and ranking 1st in the nation in net formation of high-tech establishments. With 8.72
percent of its state establishments in high-tech industries (finishing 4th in this indicator), Maryland comes in at a
distant 2nd place in the composite index with an overall score of 80.40. Virginia, the leader in 2004, has slipped, but
still performs well overall with respectable representation in Inc. 500 companies as well as 2nd-place finishes in
percentage of high-tech establishment births and percent of establishments in high-tech industries. New Mexico
has shown the greatest improvement in this composite, zooming up twenty-seven positions to take 4th place with
an overall score of 75.00. With 13.1 percent of establishment births occurring in high-tech industries, Colorado
ranks 5th in the Technology Concentration and Dynamism Composite Index.

Arizona is another state that has shown considerable momentum, moving up eleven spots into 6th place overall.
It holds the distinction of having 1.4 Inc. 500 companies for every 10,000 establishments, a respectable 3rd-place
finish in that indicator. California has lost ground since the 2004 index, falling from 4th to 7th with a score of 72.60.
Washington's best performance is 1st place in both state payroll and state employment in high-tech industries.
New Jersey ranked in the top ten for six of the indicators, with an overall score of 71.60, while New Hampshire just
made the top ten with a score of 71.33.

92. Yujeung Ho, “Contribution of High-Technology Industry to Regional Economic Growth at Different Positions in the Distribution of a Region’s Size," International
Review of Public Administration, vol. 12, no. 1 (2007).
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It seems pertinent to point out that in comparing the 2004 and 2008 rankings, the overall spreads for raw scores
decreased, indicating greater competition as states struggle to find their comparative advantage with the resources
available to them.

At the bottom of the rankings, Louisiana places last (50th) in the Technology Concentration and Dynamism
Composite Index, with an overall score of 26.00. Mississippi, which brought up the rearin 2004, improves its position
slightly to 49th place. Posting fifteen high-tech industries growing faster than the U.S. average was Mississippi’s
best showing. Ohio, which ranks 48th, was clearly affected by the change in the Milken Institute’s definition of
high-tech industries, which now excludes heavy manufacturing. South Dakota, not a newcomer to the bottom
ten, scores 30.25 and ranks 47th. Oklahoma falls fourteen positions to 46th place, ranking dead last in terms of
average annual growth for high-tech industries.

West Virginia slips into the bottom ten, as its average annual growth for high-tech industries fell from 2nd in
2004 all the way to 27th in 2008. Tennessee witnessed its worst growth in net formations of high-tech industries.
Michigan experienced a tough ride from 23rd in the 2004 index down to 43rd place. Nebraska failed to improve in
only two of the eight individual indicators, but its largest slip in rankings occurs in high-tech industries with LQs
higher than the national figure. Rounding out the bottom ten is Maine, which rose by four positions since 2004 on
the strength of improved high-tech employment.

New Mexico, as mentioned earlier, is the clear winner in terms of improvement, climbing up twenty-seven positions
and showing the ability to attract high-paying, high-tech occupations into the state. Hawaii also improved
dramatically, moving up seventeen positions to 30th place in the overall composite score with a strong jump in
the percent of high-tech establishment births. North Dakota’s move up thirteen positions was enhanced by its
performance in net formation of high-tech establishments. Arizona and Montana both gained in several growth
indicators, improving by eleven positions in 2008.

Table 6. Technology Concentration and Dynamism Composite Index

State rankings, 2008

Rank Rank Rank change = Score Rank Rank Rank change = Score

State 2008 2004 2004 to 2008 2008 State 2008 2004 2004 to 2008 2008
Utah 1 7 6 85.40 Montana 26 37 11 54.89
Maryland 2 6 4 80.40 Indiana 27 19 -8 52.00
Virginia 3 1 -2 77.40 Pennsylvania 28 15 -13 51.20
New Mexico 4 31 27 75.00 New York 29 25 -4 50.40
Colorado 5 2 -3 74.40 Hawaii 30 47 17 49.50
Arizona 6 17 11 74.20 lllinois 31 16 -15 47.00
California 7 4 -3 72.60 South Carolina 32 36 4 45.20
Washington 8 13 5 72.40 Wisconsin 33 30 -3 44.80
New Jersey 9 5 -4 71.60 Missouri 33 35 2 44.80
New Hampshire 10 7 -3 71.33 North Dakota 35 48 13 43.78
Massachusetts 11 3 -8 71.20 Alaska 36 43 7 42.44
Idaho 12 22 10 69.20 Wyoming 37 46 9 41.50
Rhode Island 13 21 8 66.44 Arkansas 38 44 6 40.60
Connecticut 14 14 0 66.20 lowa 39 41 2 39.80
Texas 15 12 -3 65.60 Kentucky 40 33 -7 39.11
Oregon 16 18 2 63.60 Maine 41 45 4 38.75
Georgia 17 10 -7 63.00 Nebraska 42 38 -4 38.22
Kansas 18 20 2 61.60 Michigan 43 23 -20 35.00
Minnesota 19 11 -8 61.40 Tennessee 44 42 -2 32.44
Florida 19 29 10 61.40 West Virginia 45 39 -6 32.00
Delaware 21 9 -12 60.40 Oklahoma 46 32 -14 30.89
North Carolina 22 26 4 60.00 South Dakota 47 49 2 30.25
Nevada 23 28 5 59.78 Ohio 48 24 -24 28.80
Vermont 24 27 3 57.40 Mississippi 49 50 1 27.78
Alabama 25 34 9 57.00 Louisiana 50 40 -10 26.00
State average 54.12
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Overall Findings

The State Technology and Science Index takes inventory of the technology and science assets that can be leveraged
to promote economic development in each state. These include research and development capabilities that can
be commercialized, along with the entrepreneurial capacity and risk capital infrastructure that determine the
success rate of converting research into commercially viable technology services and products. Human capital
is the most important intangible asset, and our index has found multiple ways of measuring investments and
achievements in this area. The index also examines the intensity of each state’s technology and science work
force to learn whether there is sufficient high-end technical talent on the ground. And finally, the index measures
technology concentration and dynamism, an indicator of outcomes, growth, and effectiveness in transforming
regional assets into regional prosperity. The value of the overall index lies in the breadth, depth, and relevance of
the many indicators it encompasses.

Figure 12. State Technology and Science Index
Top ten states, 2008

Score
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Source: Milken Institute.

When all of these factors are combined, Massachusetts once again emerges as the nation’s leader in the 2008
State Technology and Science Index with an overall score of 82.61. Although it claimed the top spot for the third
edition in a row, the state’s lead is shrinking. Contributing to this slight slip is an 11th-place finish in the Technology
Concentration and Dynamism Composite Index, a showing that was offset by 1st-place finishes in two other
composite indices (Technology and Science Work Force and Research and Development Inputs).

Closing in fast is 2nd-place Maryland, which moved up from number 4 in the 2004 index. Maryland ranks 1st in the
nation for Human Capital Investment, and, unlike Massachusetts, it places consistently in the top ten for all five
composite indices. Its substantial improvement since the 2004 index indicates that it will be a serious challenger
in the future. Foreshadowing Maryland’s rise, the 2004 index predicted the state’s successful commercialization of
its intangible assets in the near future, leveraged by its strengths in life sciences and communication technology.
Its worst ranking in the 2004 composite indices, a 6th-place finish in Technology Concentration and Dynamism,
improved to a 2nd-place finish in 2008. Alternative assistance, like the Sunny Day Fund, has attracted businesses
into the state by providing a more stable creative work force, while new projects like Maryland’s Nanocenter have
linked research facilities with industry know-how to promote cutting-edge product development.
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Colorado retains its position in 3rd place with an overall score of 78.32, less than two index points behind Maryland,
by posting consistent top-five finishes in all of the composites. The state’s Office of Economic Development and
International Trade (OEDIT) has provided economic outreach in the form of technical as well as financial assistance.
Governor Bill Ritter recently unveiled a $3.5 million technology-based economic development (TBED) initiative
that provides funding in the form of state grants to attract energy businesses. The state also continues to refine
job-creation initiatives that give businesses incentives to create high-paying positions.

Figure 13. State Technology and Science Index Map
2008
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California (scoring 74.62) places 4th overall, and takes the top spot in the index for Risk Capital and Entrepreneurial
Infrastructure. While it remains one of the nation’s top five performers, the state continues to falter under the
pressure of a growing population. Systemic problems, inadequately addressed in previous years, are now becoming
more apparent. Strains on the educational system are being felt from the kindergarten level all the way up to the
university system. California does attract many highly educated specialists in technology and science fields, but
its basic education system, the foundation for cultivating future knowledge workers, needs attention. In terms of
Risk Capital and Entrepreneurial Infrastructure, the state dominates its competitors with its ability to capture both
traditional and non-traditional business capital, employing a historical legacy advantage as well as the ability to
creatively translate human capital into usable assets now.

Rounding out the top ten finishers overall are Washington (claiming 5th place with a score of 72.09), Virginia (6th

place; 70.33), Connecticut (7th place; 70.18), Utah (8th place; 69.21), New Hampshire (9th place; 67.90), and Rhode
Island (10th place; 66.69).
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Fifth-place Washington improves its overall ranking, moving up from 6th position in the 2002 and 2004 editions
of the index. Led by increasing numbers of patents and small business incubators, Washington continues to
foster viable research and business creativity. Virginia, in the 6th spot overall, has been seeking to shore up its
future technical work force. It has enlisted the Virginia Biotechnology Association and the Virginia Manufacturing
Association to lead a statewide effort to recruit, train, and certify skilled manufacturing technicians. The state has
fallen one position overall since the 2004 index, running virtually neck-and-neck with 7th-ranked Connecticut and
8th-ranked Utah; these states are separated by a margin of fewer than 1.1 index points.

Connecticut continues to demonstrate its readiness to embrace the elements of a creative economy. As Governor
Jodi Rell noted in her 2008 State of the State address, “The creation of jobs is always one of our top priorities. And
atatime like this ... it's more important than ever that we focus on economic development.”Recommendations for
millions in capital funds to support nanotechnology and assist small businesses that “are responsible for creating
the vast majority of new and replacement jobs” are likely to keep the state in good standing.”® Utah ranks 8th
overall, and 1st in the Technology Concentration and Dynamism Composite Index. The state has fostered a culture
of entrepreneurship; it recently opened another in a series of business incubators. This new $10.7 million facility
in Brigham City will provide start-up companies space at subsidized rates as well as providing technical classes,
conferences, and a host of business resources. New Hampshire breaks into the top ten overall, moving up from
12th to 9th, boosted by its performance in the Research and Development Inputs Composite Index (where it
placed 5th). Rhode Island rounds up the top ten, with its best showing also coming in the R&D composite (6th
place).

Table 7. State Technology and Science Index

State rankings, 2008

Rank Rank Rank change = Score Rank Rank Rank change ' Score

State 2008 2004 2004 to 2008 2008 State 2008 2004 2004 to 2008 2008
Massachusetts 1 1 0 82.61 Michigan 26 25 -1 52.27
Maryland 2 4 2 80.04 Idaho 27 30 3 51.37
Colorado 3 3 0 78.32 Hawaii 28 39 11 51.23
California 4 2 -2 74.62 Alabama 29 36 7 49.99
Washington 5 6 1 72.09 Missouri 30 31 1 49.62
Virginia 6 5 -1 70.33 North Dakota &l 45 14 48.92
Connecticut 7 10 3 70.18 Montana 32 38 6 48.15
Utah 8 9 1 69.21 Indiana 33 29 -4 47.75
New Hampshire 9 12 3 67.90 Nebraska 34 28 -6 47.52
Rhode Island 10 11 1 66.69 lowa 35 37 2 45.90
Minnesota 11 8 -3 64.06 Ohio 36 24 -12 45.25
New Jersey 12 7 -5 63.44 Florida 37 32 -5 43.76
Pennsylvania 13 16 3 63.23 Oklahoma 38 35 -3 41.85
Delaware 14 13 -1 62.30 Maine 39 33 -6 41.82
New York 15 15 0 62.22 Tennessee 40 34 -6 40.32
New Mexico 16 14 -2 61.86 South Dakota 41 47 6 39.64
Arizona 17 17 0 61.34 South Carolina 42 44 2 39.12
North Carolina 18 20 2 59.63 Wyoming 43 41 -2 38.38
Vermont 19 22 3 58.78 Alaska 44 40 -4 37.68
Texas 20 23 3 57.78 Nevada 45 43 -2 37.02
lllinois 21 21 0 57.19 Louisiana 46 42 -4 35.58
Wisconsin 22 27 5 57.12 Kentucky 47 48 1 34.67
Oregon 23 19 -4 56.17 Arkansas 48 49 1 32.96
Kansas 24 26 2 54.18 West Virginia 49 46 -3 30.49
Georgia 25 18 -7 53.30 Mississippi 50 50 0 29.81
State average 53.71

Turning our attention to the opposite end of the spectrum, Mississippi ranks 50th in the overall 2008 index with
a score of only 29.81, marking the second time it has held this dubious distinction. In a pitch to improve upon its

93. http://www.ct.gov/governorrell/site/default.asp (Accessed May 16, 2008).
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poor showing (49th position) in Risk Capital and Entrepreneurial Infrastructure, Mississippi has rolled out funds
(in House Bill 1724) administrated by the Mississippi Technology Alliance (MTA) to draw attention from venture
capitalists. West Virginia slid from 46th place in the 2004 index to 49th place in 2008. In order to retain more of its
talented human capital, the state hasinstituted Bucks for Brains, a research endowment that would help institutions
like West Virginia University and Marshall University entice top-level researchers with equipment and laboratories.
Arkansas climbed one spot up to 48th, with an improved performance in the Risk Capital and Entrepreneurial
Infrastructure Composite Index (in which it rose from 42nd place in 2004 to 31st place in the latest release).

Kentucky achieved a modest improvement of one spot to 47th place overall in 2008, with a positive performance
in the growth of companies receiving VC investment in 2005-2006 (it placed 2nd in the nation for this indicator).
Louisiana fell from a ranking of 42nd overall in 2004 to 46th, coming in last place in the nation for technology
concentration. Forty-fifth-ranked Nevada is part of a coalition of seventeen states that will expand broadband
access to rural counties under a $267 million USDA loan package. Alaska has fallen from 40th in the 2004 index
down to 44th place overall in 2008. Wyoming takes the 43rd spot in 2008, falling two notches, while South Carolina
moved in the opposite direction, coming in at 42nd to improve by two positions. Rounding out the bottom ten
at number 41 overall, South Dakota has announced plans to restructure its existing programs for supporting
entrepreneurs by targeting not just new firms but also existing businesses.

Examining the overall results for big movers, North Dakota emerges as most improved, moving up an impressive
fourteen positions from 45th in the 2002 and 2004 editions of State Technology and Science Index to take 31st place
in 2008. Its strong momentum stems from the state government’s commitment to develop “Centers of Excellence”
Unveiled in 2004, this plan earmarks a portion of the state budget to matching funds for universities and colleges
that develop Centers of Excellence that foster regional development in science and technology. This $50 million
plan, which leverages additional federal and private funding, has already begun to spur R&D, new technology, and
job creation in multiple sectors. North Dakota has also been addressing the issue of brain drain by offering tuition
reimbursements of up to $5,000 for students in technology and teaching fields who choose to work in-state after
graduating from local universities. Another program, Operation: Intern, North Dakota’s Future at Work, seeks to
match college students with local employers in order to cement relationships and prevent talent loss.

Hawaii also posted remarkable improvement, climbing eleven spots to rank 28th overall in the 2008 index.
The state has focused on attracting small businesses, especially targeting clean energy and life sciences. While
part of the strategy is geared toward cultivating strong science education at the pre-college level, the state has
also established $5 million in R&D funding for small businesses in particular science and engineering fields to
commercialize defense-related dual-use technology. Recent legislation also seeks to put Hawaii on the map in
terms of becoming aleader in bioenergy and other energy-efficient technologies. The state’s ambitious clean green
goals call for a 72 percent reduction in crude oil consumption and a self-sufficiency clause to cover 70 percent of
the state’s energy needs by 2030 through clean energy sources. These plans are aided by Hawaii’s abundance of
geothermal and wind potential as well as the rising transaction cost of importing fuel.

Alabama rose seven positions from 36th to 29thin the 2008 index. The state’s best performance was in the indicator
for the number of high-tech industries growing faster than the U.S. average. Montana and South Dakota each
improved by six positions in 2008, with South Dakota placing first in the nation for R&D in clean technology, while
Montana saw gains in all types of R&D funding sources (academic, industry, and federal).

When analyzing the results of the latest State Technology and Science Index, states must be aggressive about
evaluating their relative positions in each of the composite indices in order to assure that they do not lose valuable
human and financial capital. The competition is fierce—and it will surely continue to intensify as the national
economy enters a challenging period.
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