











THE INDEX

Innovation Capacity

Industry Investment in R&D

The amount of industry-performed research and development as a percentage of worker earnings, adjusted for industrial composition

Why Is This Important? Research and development yields
product and process innovations, adds to the knowledge
base of industry, and is a key driver of economic growth. On
average, business performs 74 percent of all U.S. R&D. After
steadily rising in the 1980s and falling in the early 1990s,
industry R&D as a share of GDP climbed to a peak in 2000
at nearly 2.03 percent of GDP, and then declined through
2004. Since 2004, industry R&D spending has again picked
up, reaching an all-time high of over 2.03 percent of GDP
in 2008. In 2009, industry R&D was only slightly lower, at
2.02 percent of GDP.

The Rankings: Delaware far surpasses other states in R&D
as a share of worker earnings in part because its R&D
performance is dominated by a few firms—such as DuPont—
with extremely high R&D investment. Much of Michigan’s
success is due to its auto industry which hosts much of the
North American auto industry R&D. Connecticut, New
Jersey and California each have established high-technology
industries with high R&D expenditure. In general, states
with significant corporate R&D laboratory facilities, or a
large number of high-tech firms, score well.

Adjusted industry R&D as a
The Top Five percentage of worker earnings
1 Delaware 11.7%
2 Michigan 5.9%
3 | Connecticut 5.7%
4 New Jersey 5.4%
5 | California 4.7%
U.S. Average 3.6%

Source: National Science Foundation, 2009; Missouri and New Hampshire are
estimated using prior year data.

The Top Five Movers 2010 Rank 2012 Rank Rank Change
1 Nevada 37 17 +20
2 Hawaii 44 21 +17
3 lowa 29 13 +16
4 | Arkansas 46 34 +12
4 Maine 38 26 +12

“Since 2004, industry R&'D spending has picked up, reaching
an all-time high of 2.03 percent of GDP in 2008.”
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Innovation Capacity

THE INDEX

Non-Industry Investment in R&D

The amount of research and development performed outside of industry as a share of gross state product

Why Is This Important? While R&D performed outside of
business constitutes only 26 percent of total R&D, federal,
state, university, and nonprofict R&D has had a substantial
impact on innovation. For example, in 2006, 77 of the 88
U.S. entities that produced award-winning innovations were
beneficiaries of federal funding.”® Moreover, non-industry
R&D helps lay the foundation for profitable future private

sector research.

The Rankings: With Los Alamos and Sandia National
Laboratory accounting for over 80 percent of New Mexico’s
non-industry R&D, the state far exceeds any other state

in non-industry R&D as a share of gross state product, at

nearly three times the national average. Maryland ranks
second, at over two times the national average, building on
Department of Defense laboratories and NASAs Goddard
Space Flight Center.”” In fact, among the top five, only in
Massachusetts does a minority of non-industrial R&D come
from sources other than federal labs—university R&D
constitutes the majority of R&D preformed there. Other
states with large federal facilities, such as Alabama, Rhode
Island, and Virginia also score well. The challenge for all
states, but especially these leaders, is to continue to find ways
to translate these inputs into commercial outputs within

their borders.

Non-industry R&D as a
The Top Five percentage of GSP
1 New Mexico 6.6%
2 Maryland 4.4%
3 | Rhode Island 1.5%
4 | Massachusetts 1.4%
5 | Virginia 1.3%
U.S. Average 0.7%

Source: National Science Foundation, 2008, 2009

“In 2006, 77 of the 88 U.S. entities that produced award-winning innovations
were beneficiaries of federal funding.”

OK

WA MT ND
SD
OR ID o
NE
NV uT co s
CA
AZ
TX
AK
HI

The Top Five Movers 2010 Rank 2012 Rank Rank Change
1 | Arizona 29 14 +15
2 Georgia 35 29 +6
2 Louisiana 43 37 +6
2 Michigan 34 28 +6
5 | Kansas 44 41 +3
5 Pennsylvania 19 16 +3
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THE INDEX

Innovation Capacity

Movement Toward a Green Economy

A weighted measure of the change in energy consumption per capita and the clean energy share of total energy consumption

Why Is This Important? Beyond being good for the planet,
reduced consumption of carbon-intensive energy sources
is an emerging component of economic vitality. With oil
costs showing no signs of decreasing significantly, increasing
energy efficiency can lead to lower costs for businesses,
governments and residents, making a state a more attractive
place to live and do business. Between 2007 and 2010,
total energy consumption in the United States fell by 3.3
percent, while the share of renewable and nuclear energy
increased from 14.8 percent to 16.8 percent.'® Part of this
growth is likely related to the decline in overall consumption
stemming from the poor economy, but much of it can also
be associated with states making concerted efforts to expand
non-fossil fuel energy production.

The Rankings: Between 2007 and 2010, all but four states
saw declines in energy consumption, with Hawaii, Montana,
Delaware and Alaska leading the way. In renewable
and nuclear energy consumed as a share of total energy
consumption, Vermont, New Hampshire, Washington and
Oregon are the leaders. Nuclear power accounts for 39
percent of New Hampshire’s energy consumption and 34
percent of Vermonts and can be credited for much of these

states” high scores. Washington’s and Oregon’s high scores are
due in part to their reliance on hydroelectric power—which
accounts for close to one-third of their energy consumption.
Maine saw significant declines in energy consumption in its
commercial, industrial, and especially its residential sectors.
In fact, the top five states in this ranking saw an average
9 percent decline in household energy consumption.

The Top Five Composite score
1 New Hampshire 6.33
2 | Vermont 6.32
3 Oregon 6.18
4 | Maine 6.03
5 | Washington 5.96
U.S. Average 5.00

Source: Energy Information Administration, 2007—-2010

The Top Five Movers 2010 Rank 2012 Rank Rank Change
1 Nevada 40 17 +23
2 Delaware 44 27 +17
3 | New Mexico 47 35 +12
4 | Utah 49 40 +9
4 Wyoming 50 41 +9

“Between 2007 and 2010, total energy consumption in the United States fell by 3.3 percent,
while the share of renewable and nuclear energy increased from 14.8 percent to 16.8 percent.”
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Innovation Capacity

THE INDEX

Venture Capital

The amount of venture capital invested as a percentage of worker earnings

Why Is This Important? Venture capital is an important
source of funding for new, fast-growing entrepreneurial
companies. In effect, venture capitalists identify promising
innovations and help bring them to the marketplace. Venture
capital funding peaked in 2000 at $105 billion, in the midst
of the high-tech boom, and then dropped precipitously after
the tech bubble burst, falling to just $20 billion in 2003.
Since then, it increased slowly until falling again during
the Great Recession. However, since the recession venture
capital investment has recovered to its pre-recession levels,
and between 2009 and 2011, venture capital investment

101

increased by nearly 45 percent to $29 billion.

The Rankings: In 2011, 60 percent of venture capital was
located in California and Massachusetts. Each receives
nearly four times more venture capital as a share of worker
earnings than the average state. Both states not only have
a robust venture capital industry, but also strong university
engineering and science programs and an existing base
of high-tech companies, both of which can be the source
of entrepreneurial startups or spinoffs that receive venture
capital funding.

Venture capital investment as a

The Top Five percentage of worker earnings
1 California 0.89%
2 | Massachusetts 0.86%
3 | Colorado 0.28%
4 | Utah 0.26%
5 | New York 0.23%
U.S. Average 0.23%

Source: PriceWaterHouseCoopers, 2011

The Top Five Movers 2010 Rank 2012 Rank Rank Change
1 Kansas 41 26 +15
1 New Mexico 34 19 +15
3 Maine 37 24 +13
4 | lllinois 23 11 +12
5 | Missouri 38 27 +11

“Between 2009 and 2011, venture capital investment increased by nearly 45 percent.”
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STATE ECONOMIC DEVELOPMENT

STATE ECONOMIC DEVELOPMENT IN
AN ERA OF RELATIVE U.S. ECONOMIC
DECLINE

thasbeen over 70 years since Mississippi initiated one

of the first state economic development programs:

“Balance Agriculture with Industry.” For most of
that time, the United States led the world economy and
produced a vast array of new companies, many of which
grew to become global leaders, bestowing the United
States with new factories, offices, and job growth.
At the same time, the competition from other countries
was either relatively slight or non-existent. Most other
nations were too small to attain the economies of scale
firms needed to succeed. Many were effectively isolated
from the global economy, behind the Iron Curtain
or similar policy barriers. Others mistakenly put in
place a host of anti-growth policies that kept them
on the global economic sidelines. Metaphorically, the
U.S. was fielding a “dream team” while playing in the

minor leagues.

In this environment, it didnt really matter that most
U.S. states collectively spent tens of billions of dollars
a year to move companies from one location in the
United States to another. If, for example, one state or
city wanted to waste $100 million to subsidize football
or baseball fans with a better stadium, the only loss was
to the taxpayers of the state or community. In other
words, if a significant portion of what states and cities
did contributed little or nothing to boosting overall
U.S. economic competitiveness and innovation, it didn’t
really matter; the U.S. economic engine was still going
at 60 miles per hour and we were number one.

No more. As discussed in the introduction, the United
States has fallen from its number one perch and is making
glacial progress compared to many of our competitors.
Our natural advantages have become less vital, while

many of our competitors’ weaknesses have ebbed. Firms
in small nations can now acquire economies of scale

y accessing global markets. China, India, Russia and
Eastern Europe have joined the global economy and
have been substantially improving their competitive
position relative to the United States. Nation after
nation has now implemented or is in the process of
implementing far-reaching policies that enhance their
economic  competitiveness—including  aggressive
innovation policies that range from government support
for R&D and workforce education to strategic support
for key innovation-based industries such as life sciences,

IT, and clean energy.

In this new, more competitive environment, the United
States simply does not have the luxury of having 50
separate economic development policies that serve to
redistribute the U.S. economic pie, instead of growing it.
It is time for states to work together and with the federal
government to reorient their economic development
policies toward driving innovation and competitiveness
both within their own borders and nationally. Indeed,
old-economy economic development policies must now
be adapted to the hyper-competitive New Economy;
to stay ahead, states must develop comprehensive and

cooperative “innovation strategies.”

This is not to say that competition between states (or
between communities within states) is unhealthy. To
return to a basketball metaphor, if all basketball teams do
to compete is bid increasing amounts of money to recruit
the next Derrick Rose, then the overall level of basketball
play will not improve. But if they intensely compete by
practicing, designing better plays, and improving athlete
conditioning, then competition improves all teams and
thus the overall level of play. Likewise, if states focus
on boosting their infrastructure, education levels,
business support systems, and technology development

and transfer systems because they desire to win, then
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POLICIES TO REDUCE ZERO-SUM COMPETITION

STATE ECONOMIC DEVELOPMENT

this improves not just the state, but also the nation as
a whole. If every state engages in this sort of “win-win”
competition, then the entire U.S. economy will grow

stronger and become more internationally competitive.

Although the same reasoning applies on the local level,
too many communities within states still see economic
competitors next door as opposed to halfway around
the globe. They use a host of incentives that do little
more than change where a company locates or expands
within the state. Imagine if these resources were used
to expand the quality of the educational system, co-
invest with broadband companies to expand broadband,
support entrepreneurial assistance programs targeted at
traded sector firms, or invest in research and technology
transfer. If every community within a state implemented
these sorts of policies, then the state would grow more
nationally and globally competitive and, on average,
individual communities would be better off.

Additionally, for state economies to thrive in the New
Economy, they need to have vibrant and healthy traded
sector firms. Because these industries face market
competition that is national and increasingly global in
nature, while nontraded, local-serving industries (like
retail trade and personal services) do not, their success
is by no means assured. On the one hand, while we
may not know whether Safeway, Kroger or Walmart is
going to gain market share in a particular state grocery
store industry, we do know that the industry’s health is
dependent only on the income and purchasing habits
of the state’s consumers. On the other hand, while we
may not know whether Boeing or Airbus is going to
gain market share in the global aircraft industry, we also
do not know whether there will be aviation industry
jobs in Washington, Illinois, South Carolina or other
Boeing locations, since this depends on the United
States winning in global competition in this industry.
Put differently, if a grocery store goes out of business

another will emerge (or expand) to take its place to serve
local demand, but if a traded sector enterprise such as a
manufacturer or software company closes, the one that
takes its place may well be located in another state or
increasingly another country. The result will be fewer
state jobs and relatively lower wages.

This is not to say that some state economies are not
more dependent on some services for traded sector
health (such as insurance, finance, logistics, and
headquarters functions), but rather that manufacturing
is still the key enabler of most states’ traded-sector
strength. Indeed, as Box 1 explains, in terms of scale,
there is no traded sector more important to the vitality
of the 50 state economies than manufacturing—in
particular, advanced, technology-based manufacturing.
Furthermore, manufacturing remains a key source of
jobs that both pay well and have large employment
multiplier effects.'” For this reason, manufacturing
policy is a crucial component of a state’s innovation
strategy.

To address these concerns, state innovation strategies
should focus on three key policy areas: 1) policies to
reduce zero-sum competition; 2) policies to spur win-
win economic results; and 3) policies to support the
traded sector—manufacturing in particular. Each is
outlined in the following sections.

Policies to Reduce Zero-Sum Competition

States should start by taking steps to limit local
communities’ within-state zero-sum strategies. There
are several ways to do this. States could develop tax-
base-sharing proposals. These would require a portion
of any increase in commercial and industrial property
tax revenues to be shared, giving all communities an
incentive to cooperate in the economic development
of the region. If shared tax-base revenue collected from

industrial and commercial property goes to schools or
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STATE ECONOMIC DEVELOPMENT

POLICIES TO SPUR WIN-WIN ECONOMIC GROWTH

training, for example, it can lead to an increase in overall
welfare. States could also make receipt of various state
funds contingent on signing no-compete agreements
stipulating that they will not provide incentives to in-
state firms to relocate within the state. States can also
make sure that any state programs (like state-owned
industrial parks) are not used to support movement of

firms from one community in the state to another.

States should also work to reduce interstate zero-
sum competition. Over the last several decades, states
have occasionally considered interstate compacts or
other agreements to collaborate more on economic
development and engage in less zero-sum-based
competition. But, generally, these efforts fail to make
it through states’ legislative processes. Yet, given the
critical need for such collaboration in these desperate
economic times, there is hope that the field for
these policies is now more fertile. Toward that end,
ITIF encourages regional state groups, such as the
New England Governors' Conference, and national
organizations like the National Governors Association
(NGA) to actively work on developing shared principals
that states can sign onto to move more of their economic
development efforts toward positive-sum efforts. They
could start by agreeing to a one-year moratorium on
financial incentives for firm relocation, except for U.S.
firms that would otherwise moves jobs outside of the
United States, or for foreign multinationals that require
incentives to move jobs to the United States.

While groups like the NGA need to facilitate this
collaboration, the federal government needs to play a key
role in enabling and supporting it. In other words, the
federal government needs to do much more to help states
invest more in the kind of win-win strategies described
below. Toward that end, we encourage Congress and

the Administration to support a new $2 billion annual
Winning Through Regional Innovation (WTRI) fund

that would provide matching grants to states to support
their innovation-based, win-win economic development
policies and programs. States that provide financial
incentives to firms that simply move a job from one state

to another would receive relatively less money from the

WTRI fund.

Policies to Spur Win-Win Economic Growth

While states and communities can reduce incentives on
zero-sum competition, they can also expand incentives
and programs to spur win-win results that benefit both
the state and the nation. For details, readers can refer to
the 2008 State New Economy Index, which lists a wide
array of innovative win-win policies that many states have
already adopted in areas such as education and workforce
development, entrepreneurial development, research
support, technology transfer and commercialization,
and manufacturing modernization.'”

In an environment of fiscal constraint, however, many
states face tough budget choices and many of these
initiatives are not likely to be on the table until fiscal
situations improve. But states can and should also work
creatively to identify policies that can spur innovation on
a budget, essentially embracing a “poor man’s innovation
policy.” In order to establish a new innovation agenda
within a fiscally constrained environment, states need
to do three things. First, they need to refocus on the
fundamentals of economic development (see the 2010
State New Economy Index, Box 1, for details).'*

Second, states need to reprogram funding going to
zero-sum incentives (such as those targeted at moving
firms from one state to another), cut areas that can
afford to be cut, and invest in the areas that promise
long-term growth and innovation. While this can be
difficult, it can be done. A case in point is Finland.
With the breakup of the Finland’s largest trading
partner, the Soviet Union, in the early 1990s, the Finish
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POLICIES TO SPUR WIN-WIN ECONOMIC GROWTH

STATE ECONOMIC DEVELOPMENT

economy went into a tailspin, contracting by 10 percent
in just three years. The fiscal pressures on the central
government were severe. But rather than succumb to
the “everything should be on the table” view of budget
cutting (a view that is all too popular in some states
and Washington, D.C.), Finland took the long view.
While it cut government spending, it also reduced
business taxes and increased investments, particularly
investments to help transform the Finish economy from
one dependent on natural resources to one dependent
on knowledge and innovation. The results are clear.
Finland today stands as a one of the leading innovation
economies of the globe. Hence, it is incumbent upon
state governments to use the current fiscal environment
as an opportunity to focus and force a re-examination of
the role of state government in supporting innovation.
Indeed, the current fiscal situation could help increase
both political and economic slack, enabling tough cuts
in programs that are not performing but that have large
or powerful supporting constituencies.

Third, states need to identify ways to drive innovation by
using existing resources much more effectively. Whenever
possible, they should use existing budgets to incentivize
innovation. There is a wide variety of options available
for tying resources to innovation, from explicitly making
innovation priorities a requirement for state dollars,
to “nudging” citizens, industries and governments to
think and act innovatively. For example, state dollars
can go further when they leverage non-state dollars and
assets. Too many programs fail to take advantage of this
opportunity. Of course, federal government dollars are
often the first leverage source, whether it is federal grants
that capitalize state-run revolving loan funds to increase
access to low-cost capital, or other federal matching
funds. Another approach is to ensure that more state
programs seek to leverage private sector and industry
funding to augment support for government-funded

activities. States can stimulate action and cultivate

innovation and knowledge networks with the use of
these outside funds. Cluster initiatives are particularly
well suited to tough budget times because they are
designed to spark local initiatives, rather than provide
full funding. They are also an effective way of ensuring
that federal dollars are well spent—that is, in a manner
that supports business-led strategies, rather than as a
series of stove-piped federal initiatives unconnected to
other federal efforts or to the regional economy in which
they will function.

An even less expensive option is to convene private
and public sector leaders to facilitate knowledge
networks, and further seeding of these initiatives can
be an even lower cost strategy with the leveraging of
existing funds. States can bring together leaders and
assets to devise state and regional innovation strategies,
from conducting assessments like gap analyses and
“strength, weaknesses, opportunities and threats”
(SWOT analysis), to the planning and development of
regional innovation clusters. Such plans and strategies
increase broad-scale understanding of the importance
of innovation and entreprencurship and serve to
guide and align long-term investment. Although some
individuals and organizations often resist change that
threatens established economic positions, planned
regional innovation strategies can empower innovators
over old-economy stakeholders, whether the former are
in business and government or consumers and workers.
States should utilize their educational institutions
to assist in the process. State governments routinely
provide monies to other organizations (such as local
governments, educational institutions, nonprofit
organizations, health care providers, etc.) to achieve
some public purpose. But all too often, accountability is
process-based rather than outcome-based. Focusing on
process-based accountability or whether the funds were
spent according the organizations’ budgets often stifles

creativity and innovation in the organizations receiving
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POLICIES TO SUPPORT MANUFACTURING COMPETITIVENESS

support. States should push organizations that receive

funding to achieve outcomes.

State governments could be a major engine of
innovation if funding focused on performance and
organizational innovation. Indeed, state governments
should explicitly use the power of purse strings to
drive innovation among the recipients of those funds
and allocate money on the basis of having recipient
agencies, departments, or benefactors implement
innovative policies or approaches. The idea is to take
the same amount of money, but allocate it on the basis
of incentives to drive performance improvements and
innovation. In this case, state government has a role to
play in developing policies that use performance-based
funding and incentives to push back against institutional
inertia. For example, states that are unwilling to leverage
data and accountability systems to improve measurable
performance outcomes, that have legislation preventing
the development or expansion of innovative school
approaches, or that cannot demonstrate effective
alliances with local teachers’ unions on performance
accountability, are not eligible to apply for innovation-
based education funds. States could employ a similar
model and reward universities that drive innovation,
allocating state funds on the basis of how successful
universities are at securing outside research funds,
especially from industry, at commercializing technology
in-state, and at producing faculty startups.

Policies to Support Manufacturing
Competitiveness

Without a competitive manufacturing sector, it will
be difficult for state economies to achieve the kinds of
robust growth rates they enjoyed in decades like the
1990s. ITIF has argued that both states and the federal
government need to implement what we call the “4Ts”

of manufacturing policy: tax, trade, technology and

talent. While trade is mostly in the realm of the federal
government, there are many policies available in the
other three areas that can help restore manufacturing

competitiveness.

In tax policy, states should create tax incentives for
innovation, while ending shortsighted tax incentives
that do little to spur economic growth. For example,
approximately 22 states have job-creation tax credits, but
evaluations of these programs suggest that they do little
to induce firms to hire more workers. When the state
of North Carolina evaluated its William S. Lee Act job-
creation tax credits, it found that only about 4 percent
of jobs claimed under the act were actually induced by
the tax credits. Firms hire more workers if they believe
that the demand for their products or services is going to
increase sufficiently to create work for the added worker,
not if the government temporarily offsets the cost of a
new employee by a small percentage.'” States would
do better to allocate these “tax expenditures” toward
investment tax credits for companies’ expenditures
on capital equipment. Doing so will make it more
likely that firms will invest in productivity-enhancing

technologies.

States can also utilize tax policies to spur R&D
investment. First, they should align state R&D tax
credits with the federal Alternative Simplified R&D
Tax Credit (ASC). Studies show that the research and
development tax credit is an effective way of stimulating
private sector R&D.'™ Moreover, state R&D tax
credits appear to be even more effective than the federal
credit.'”” For example, a recent study of the California
R&D tax credit found that it stimulated considerably
more R&D than the federal credit.'®® Approximately 38
states have R&D tax credits, and approximately half of
these states link to the federal R&D credit, which allows
firms to take a credit of 20 percent on increases in R&D

over a fixed-base period. However, because of limitations
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with the regular credit, in 2006 Congress created the
ASC, which lets companies receive a credit of 14 percent
of the amount of qualified expenses that exceed 50
percent of the average qualified research expenses for the
preceding three years. States should follow the model
of Washington State, which recently passed legislation
allowing firms there who take the federal ASC to also

take the state credit.!”

Perhaps the best technology policy states can implementis
to fully fund their Manufacturing Extension Partnership
(MEP) centers that work with small manufacturers
to become more productive and innovative. MEP
centers have had a considerable impact on boosting the
productivity, competitiveness, and innovation potential
of America’s small- and medium-sized enterprise (SME)
manufacturers, and states should fully avail themselves
of the opportunity to help their SMEs engage MEP
services. Beyond funding, states should connect the
innovation and delivery aspects of the MEP program
to the state’s broader strategic objectives, plans, and
key partners and stakeholders helping to achieve their

economic development vision.

Another effective technology policy is to create a

statewide commercialization and entrepreneurship
organization. Indeed, states should have at least
one organization committed to maximizing both
commercialization and entrepreneurship as part of
its mission. One model is Oklahoma’s nonprofit i2E
organization. Through its various programs, i2E
helps Oklahoman companies with strategic planning
assistance, networking opportunities, and access to
capital. i2E’s Oklahoma Technology Commercialization
Center assists researchers, inventors, entrepreneurs, and
companies in turning advanced technologies and high-
tech startups into growing companies. It also runs an
annual entrepreneurship competition open to all faculty

and students at Oklahoma universities.!'’ Likewise,

Pennsylvanias Ben Franklin Technology Partners
have, over their 25-year history, evolved to serve as a
statewide resource for technology commercialization for

entrepreneurs.

In talent policy, states would be wise to focus on
improving  science, technology, engineering, and
mathematics (STEM) education at both the high school
and junior college levels. Relative to other countries,
the United States does better in its production of
high-level technical workers; however, when it comes
to mid-level technical workers—those necessary to
manage the sophisticated production lines of advanced
manufacturers—the United States falls flat. Steve Jobs
testified as much when asked by President Obama what
it would take to move Apple’s manufacturing facilities
back to the United States: “Apple had 700,000 factory
workers employed in China,” he said, and that was
because it needed 30,000 engineers on-site to support
those workers. “You can’t find that many in America to
hire,” he said. These factory engineers did not have to
be PhDs or geniuses; they simply needed to have basic
engineering skills for manufacturing.”'"' One remedy
for this problem is for states to create more STEM high
schools. A number of states—including Illinois, North
Carolina, Texas and Virginia—have already done so.
For example, Texas’s T-STEM initiative secks to create
specialty STEM high school academies throughout the
state. These schools are a powerful tool for producing
high school graduates with a strong passion for science
and math that translates into much higher rates of college
attendance and graduation in scientific fields.!'? Further,
all states should adopt the new standards laid out by
the National Governors Association that recommend
engineering curriculum in both middle schools and
high schools.'®* Another remedy is for states to expand
manufacturing technology programs at community
in 2011,
legislature provided $20 million in bonds to establish

colleges. For example, Connecticut’s
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or enhance manufacturing technology programs at three

community colleges.'"

Finally, instead of reflexively focusing on spurring more
enrollment in higher education, states should instead
focus more resources on the types of programs that
better prepare individuals with skills in demand by
traded sector employers, and that facilitate individuals
getting more on-the-job work experience. A number
of states have moved in this direction by expanding
apprenticeship and co-op programs, school-to-work
programs, industry-skills alliances, tax credits for
employer-based training, and employer-community
college partnerships. Wisconsin and Georgia have
strong youth apprenticeship programs. A number
of states and local school districts have established
career academies within high schools. Several states
have established regional skills alliances—industry-led
partnerships that address workforce needs in a specific
region and industry sector.”® Michigan has provided
competitively- awarded startup grants and technical
assistance to 25 industry-led regional skills alliances.
Pennsylvanias $15 million Industry Partnerships
program brings together multiple employers, and
workers or worker representatives when appropriate, in
the same industry cluster to address overlapping human
capital needs. In addition, Pennsylvania has supported
a number of specialized industry-led training institutes,
such as the Precision Manufacturing Institute,'® the
Advanced Skill Center,'”” and New Century Careers.''®
Other states, such as California and Rhode Island, have
established tax credits for company investments in

workforce development.'??
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CONCLUSION

The U.S. economy has faced competitiveness challenges
before, and each time policymakers have responded
accordingly. However, the current challenge of
competitiveness and manufacturing decline is more
severe than ever before, and on the federal level, our
political system seems less able to respond with the
kinds of comprehensive solutions that take the best
from “both sides of the aisle” than it has been for at least
a century. Until federal action is forthcoming, states will
be the level of government best positioned to spur on
the process of economic revitalization, but only if they

stake out new ground and new approaches.

States that score highly on the State New Economy Index
are best able to face the challenges brought on by the
New Economy transformation, while lower-scoring
states have significant ground to make up. While
low-scoring states would perhaps benefit most from

implementing comprehensive and cogent innovation
strategies, even the high-scoring states have room for
improvement. Indeed, all of the states, and perhaps
most importantly, the federal government, need to
implement innovation strategies in order to compete in
the New Economy. Successful strategies will incentivize,
among other things, having a workforce and jobs based
on higher skills; strong global connections; dynamic
firms, including strong, high-growth entrepreneurial
startups; industries and individuals embracing digital
technologies; and strong capabilities in technological
innovation. Without these, virtually every U.S. state will
find itself perpetually stuck in the economic doldrums,
unable to reap the job growth and quality of life
improvements that the New Economy enables.
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As with previous editions, the 2012 State New Economy
Index controls for a state’s industrial composition when
considering variables that measure company behavior:
R&D, exports, patents, and manufacturing value
added. Holding industrial composition constant is
important, because some industries inherently invest
more in R&D, export more, produce more patents, or
are more productive than other industries. For example,
without controlling for industrial composition, the state
of Washington would score very high in manufacturing
exports because its aviation sector is so large relative to
the rest of its economy, and exports are a large share
of an aviation industry’s output. Accounting for a
state’s industrial composition presents a more accurate
measure of the degree to which companies in a state,
irrespective of the industry they are in, export, invest
in R&D, or generate patents. Similarly, manufacturing
value added is measured on a sector-by-sector basis,
ensuring that a state’s companies are compared to the
nationwide performance of firms in the same industry.
Industrial composition is controlled for on the following
indicators: Manufacturing Value Added, Export Focus
of Manufacturing and Services, Patents, and Industry
Investment in R&D.

Because each State New Economy Index since 1999 has
used slightly different indicators and methodologies,
the total scores are not directly comparable. Therefore, a
state’s movement to a higher or lower overall rank between
editions may not positively reflect actual changes in its
economic structure. In all cases, the report relies on the
most recently published statistics available; however,
because of delays in the publishing of government
statistics, some data may be several years old. Where
applicable and appropriate, raw data is normalized to
control for factors such as state population and GDP.

Raw scores for each indicator are standardized. Weights
for each indicator are determined according to their
relative importance and adjusted such that closely

correlated indicators do not bias the final results. To
produce the section scores, the standardized indicators
scores under each section are multiplied by their
respective weights, summed, and then this sum is
translated by +10. The overall score is calculated by
first summing the maximum score of each section to
determine a “maximum potential overall score.” The
overall score for each state is then the sum of the state’s
score on each section, which is then expressed as a
percentage of the maximum potential overall score. The
maps were coded by partitioning the score distributions
into quartiles. The quartiles do not necessarily contain
an equal number of states, but rather indicate whether a
state’s score falls into a particular quartile range.
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Indicator Weights

Indicator Weight
Knowledge Jobs ........ccocvnuiviiiiininiiiiininiiiiiciicnnne, 5.00
Information Technology Jobs ......ccccceumeeinineinnicininccnnieins 0.75
Managerial, Professional, and Technical Jobs.........c.ccoccceenie 0.75
Workforce EAUcation .......ccoeeeiveirineinincinieenecceeeeene 1.00
Immigration of Knowledge Workers ......cccoccevinveinnccnneinns 0.50
Migration of U.S. Knowledge Workers .........ccccccciivinininnnnee 0.50
Manufacturing Value Added .......ccooeiinieininciinincine, 0.75
High-Wage Traded Services......ccoeveeinevirineenneinniccninieeens 0.75
Globalization .......cc.ceeeieierieneninieieeereceeee e 2.00
Foreign Direct Investment .........c.cccooeviviiiininiiiiiiieieens 1.00
Export Focus of Manufacturing and Services.........cccoeveennneee. 1.00
Economic Dynamism ........cceeuvervvuiiinuiiiinicnnnecnnncenne. 3.50
Job ChUurning......ccooveveirieiecinieiinecreteeeeeee e 1.00
Fast Growing FIrms........ccccooiiiiiiiiiiiniiiices 0.75
Initial Public Offerings.........cccccooiviviniiiiiciiiiiniiiicccccae, 0.50
Entrepreneurial ACtVITY c.co.evveieerienieininiciniececccceeen 0.75
Inventor Patents........ccocviiiiiiiiiiiiiiiiiis 0.50
The Digital Economy .........cccocoveviiiiniiniinininiiiiiinnens 3.00
Online Population ..........ccccoeiiiiiiiniiiiiiiiiics 0.50
E-government ..o 0.50
Online Agriculture.....covveueeirieuieineeineieeccreee e 0.50
Broadband Telecommunications ..........cccoeeveveririeineniecnneenens 1.00
Health IT ..o 0.50
Innovation Capacity .........ccceevveeeiniieniiniinieniicieneenenn, 5.00
High-Tech Jobs ...cooveuiiriiiiciiccnceccccecceees 0.75
Scientists and Engineers...........cccooviiiiiiiiinniiiccne, 0.75
Patents ..eeeueeeniiieiii it 0.75
Industry Investment in R&D .....cccoeviiiniiiineiiincicencene 1.00
Non-Industry Investment in R&D ....cccoeuivnieinncinncinenae, 0.50
Movement Toward a Green Economy .........cccccooviiiniinnnan. 0.50
Venture Capital.....cocoveireviiineniiincienceeeeeee e 0.75
Overall (SUM)..ccoovvurrrriieeiiiiiiiiirreeeeeeeeererrrreeeeeeeeenans 18.50
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Indicator Methodologies and Data Sources

Page 19 Information Technology Jobs

Methodology: Because the High-Tech Jobs indicator captures the number of IT workers employed
in the IT sector, this indicator estimates the number of IT workers in non-IT sectors. All figures
include only private sector jobs. The shares of IT worker employment in IT industries (NAICS
334, 5112, and 5415) are first estimated on the national level. These shares are then applied to
the same IT industries on the state level, which provides a proxy for number of IT jobs in the IT
sector for each state. The total number of I'T workers in each state is determined by summing BLS
occupation codes (2010 SOC 15-0000 and 11-3021). The estimated number of IT workers in
the IT sectors of each state is then subtracted from total number of IT workers in each state to get
the number of IT workers in non-IT sectors for the final score, expressed as a share of total private
sector employment.

Data sources: Bureau of Labor Statistics, Occupational Employment Statistics (national 3-digit
NAICS industry-specific estimates, 2011; national 4-digit NAICS industry specific estimates,
2011; state cross-industry estimates, 2011; accessed August 7, 2012), heep://www.bls.gov/oes/oes_
dlL.htm;

Bureau of Labor Statistics, Quarterly Census of Employment and Wages (special requests, beta
files, 2011 annual by industry; accessed August 7, 2012), fip://ftp.bls.gov/pub/special.requests/
cew/beta/2011/.

Page 20 Managerial, Professional and Technical Jobs

Methodology: Managerial, professional and technical jobs are defined as the following federal SOC
(2010) codes in the private sector: 11-0000, 13-0000, 15-0000, 17-0000, 21-0000, 23-0000, 19-
0000, 25-0000 (excluding 25-2011, 25-9031, 25-9041), 27-0000 (excluding 27-1023, 27-1025,
27-1026, 27-2022, 27-2023, 27-2031, 27-2032, 27-2041, 27-2042, 27-3011, 27-3012, 27-3091,
27-4021), 29-0000, 41-3031, 41-4011, 49-1011, 49-2011, 49-2022, 49-2091, 49-2094, 49-2095,
49-3011, 49-3041, 49-3052, 49-9041, 49-9052, 51-4012, 53-2021. Total managerial professional
and technical jobs are expressed as a percentage of total private sector employment for the final
score.

Data source: Bureau of Labor Statistics, Occupational Employment Statistics (national cross-
industry estimates, 2011; state cross-industry estimates, 2011; accessed August 8, 2012), heep://
www.bls.gov/oes/oes_dl.htm.

Page 21 Workforce Education

Methodology: The shares of each states population aged 25 years and over with no high school
diploma, some college (1 or more years, no degree), associate’s degree, bachelor’s degree, master’s
or professional school degree, and doctorate degree are calculated. Each degree class is assigned a
weight: -0.05 for no high school diploma, 0.25 for some college, 0.5 for associates degree, 1 for
bachelor’s degree, 1.5 for master’s or professional degree, and 2 for doctorate degree. Each share is
multiplied by its respective weight for the final score.
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Data source: Census Bureau, 2010 American Community Survey 1-year Estimates (B15003:
educational attainment for the population 25 years and over; accessed July 31, 2012), http://
factfinder2.census.gov/.

Page 22 Immigration of Knowledge Workers

Methodology: The educational attainment of recent (last year) immigrants from abroad, aged 25
years and older, is classified as either less than high school graduate, high school graduate (includes
equivalency), some college or associate’s degree, bachelor’s degree, or graduate or professional
degree. Each degree class is assigned a weight based on the equivalent average years of schooling
the U.S. education system would require for the level of education attainment: 0 for less than
high school graduate, 12 for high school graduate, 14 for some college or associate’s degree, 16 for
bachelor’s degree, and 18.95 for graduate or professional degree (the average number of years of
schooling of the U.S. population of graduate, professional, and doctorate holders). The number of
recent immigrants in each education class is multiplied by its respective weight, and then divided
by the total number of recent immigrants aged 25 years and older for the final score.

Data source: Census Bureau, 2010 American Community Survey 1-year Estimates (B07009:
geographical mobility in the past year by educational attainment for current residence in the United
States; accessed July 31, 2012), http://factfinder2.census.gov/.

Page 23 Migration of U.S. Knowledge Workers

Methodology: The educational attainment of recent (last year) immigrants from other states within
the United States, aged 25 years and older, is classified as either less than high school graduate, high
school graduate (includes equivalency), some college or associate’s degree, bachelor’s degree, or
graduate or professional degree. Each degree class is assigned a weight based on the average years of
schooling the U.S. education system would require for the level of education attainment: 0 for less
than high school graduate, 12 for high school graduate, 14 for some college or associate’s degree, 16
for bachelor’s degree, and 18.95 for graduate or professional degree (the average number of years of
schooling of the U.S. population of graduate, professional, and doctorate holders). The number of
recent immigrants in each education class is multiplied by its respective weight, and then divided
by the total number of recent immigrants aged 25 years and older for the final score.

Data source: Census Bureau, 2010 American Community Survey 1-year Estimates (B07009:
geographical mobility in the past year by educational attainment for current residence in the United
States; accessed July 31, 2012), http://factfinder2.census.gov/.

Page 24 Manufacturing Value Added

Methodology: Value added per hour is calculated for each 4-digit NAICS industry within the
manufacturing sector (NAICS 31-33) for each state. Where current year data is unavailable,
previous year data is used as a proxy. Where neither current year nor previous year data is available,
unavailable data is calculated as an aggregate “remainder” by subtracting available data from the
total of the parent industry (one digit up—for example, the parent industry of NAICS 3329 is
NAICS 332). Value added per hour for each 4-digit industry with available data in each state is then
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expressed as a ratio to value added per hour for the same industry on the national level. Each ratio is

then multiplied by employment (either current year or previous year, depending on the ratio’s year)

in its respective 4-digit industry for each state, which is then summed across industries in each state

to determine the level of manufacturing employment the state would be expected to have in order

to produce the same level of value added but with manufacturing labor productivity (value added
. . « . »

per hour) equal to the national baseline (“expected available employment”).

The aggregate “remainders” for each state are used to determine equivalent remainders on the
national level where the United States missing the same industry data as each state. Value added
per hour for each state remainder is then expressed as a ratio to value added per hour for the
equivalent remainder on the national level. Each ratio is then multiplied by employment in the
remainder for each state, which is then summed across the remainders for each state (“expected
remainder employment”). The share of each state’s manufacturing employment contained
within its remainders is calculated (“remainder share”). Because the accuracy of the remainder
estimates decrease as the size of the remainders increase, both expected remainder employment
and actual remainder employment are multiplied by unity minus the remainder share, such that
the influence of the remainders on each state’s final score decreases as uncertainty about remainder
precision increases (“adjusted expected remainder employment” and “adjusted actual remainder
employment”). Adjusted expected remainder employment is summed with expected available
employment for each state. Adjusted actual remainder employment is likewise summed with actual
available employment. The final score is then the ratio of the summed expected employment to
summed actual employment, such that states that outperform national baseline manufacturing
productivity score greater than unity, and states that underperform score less than unity.

Data source: Census Bureau, 2010 Annual Survey of Manufactures (AM1031AS101: geographic
area statistics: statistics for all manufacturing by state: 2010 and 2009; AM1031GS101: general
statistics: statistics for industry groups and industries: 2010 and 2009; accessed August 1, 2012),
htep://factfinder2.census.gov/.

Page 25 High-Wage Traded Services

Methodology: The median of the average weekly wages of 73 traded service industries is calculated
on the national level. All data is for the private sector only. The following is a list of the NAICS
(2012) codes for the 73 industries, with bolded industries having an average weekly wage higher
than the median: 4251, 4811, 4812, 4821 (excluding 482112), 4831, 4841 (excluding 48411),
4842 (excluding 48422), 4852, 4855, 4861, 4862, 4869, 4871, 4872, 4879, 4881, 4882, 4883,
4884, 4885, 4889, 4931, 51112, 51113, 51114, 51119, 5121 (excluding 51213), 5122, 5152,
5191 (excluding 51912), 5221, 5222, 5223, 5231, 5232, 5239, 5241, 5251, 5259, 5321, 5331,
5411, 5412, 54131, 54136, 54132, 54134, 54137, 5414 (excluding 54141), 5416, 5418, 54199,
54191, 5511, 5614, 6113, 61143, 6117, 7111, 7113, 7114, 7115, 7121, 71311, 7132, 7211,
7212, 8132, 8133, 81391, 81392, 81393, and 81394. Employment in each industry with a
national average weekly wage higher than the median is calculated for each state and summed to
get total high-wage traded service sector employment for each state. Unavailable data is estimated
using prior years data. Total high-wage traded service sector employment express as a share of total
service sector employment in each state for the final score. Total service sector employment is the
sum of employment in the following NAICS codes: 42, 44-45, 48-49, 51, 52, 53, 54, 55, 56, 61,
62,71,72,and 81.
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Data source: Bureau of Labor Statistics, Quarterly Census of Employment and Wages (various
series IDs, private sector, 2011; accessed August 10, 2012), hetp://www.bls.gov/cew/.

Page 27 Foreign Direct Investment

Methodology: Employment in majority-owned U.S. affiliates of foreign multinational corporations
is expressed as a percentage of total employment for a final score for each state.

Data sources: Bureau of Economic Analysis, Direct Investment and Multinational Companies
(employment in majority-owned U.S. affiliates, state by country of UBO, 2010; accessed August
22,2012), htep://www.bea.gov/iTable/index_ MNC.cfm;

Bureau of Economic Analysis, Regional Data (total full-time and part-time employment by NAICS
industry, 2010; accessed August 22, 2012), http://www.bea.gov/iTable/index_regional.cfm.

Page 28 Export Focus of Manufacturing and Services

Methodology: Gross export value per employee is calculated for 26 manufacturing- and service-
sector industries on the national level. Service industries are determined by data availability. The
NAICS (2012) codes for the 26 industries are as follows: 311, 312, 313, 314, 315, 316, 321, 322,
323,324,325, 326,327,331, 332, 333, 334, 335, 336, 337, 339, 511, 541 (excluding 5412, 5414,
5418, and 5419), 5615, 7111, 7115. Gross export value per employee for each industry is expressed
as a ratio to the average gross export value per employee across these industries on the national level.
Each ratio is multiplied by employment in its respective industry on the state level to obtain each
state’s expected employment were its industrial mix the same as that of the national level. Actual
employment in these industries in each state is then divided by the expected employment to obtain
the industry mix adjustor. Current year service-sector exports is estimated using available year state
data and national growth rates. Exports in the 26 industries are then summed for each state to
obtain total exports. Total exports is multiplied by the industry mix adjustor to obtain adjusted
exports. Adjusted exports is expressed as a ratio to actual employment for the final score.

Data sources: International Trade Administration, TradeStats Express (national trade data, product
profiles of U.S. merchandise trade; state export data, export product profiles, 2010; accessed August
23,2012), htep://tse.export.gov/ TSE/TSEhome.aspx;

Census Bureau, 2007 Economic Census (EC0751SXSB1; EC0754SXSB01; EC0756SXSB1;
EC0771SXSB1; EC0781SXSB1; accessed August 23, 2012), http://factfinder2.census.gov/;

Bureau of Labor Statistics, Quarterly Census of Employment and Wages (various series IDs, private
sector; accessed August 24, 2012), http://www.bls.gov/cew/.

Page 31 Job Churning

Methodology: Private establishment opening and closings are summed for each state for both the
current year and the prior year. Each value is divided by the total number of establishments for each
state for its respective year. These values are averaged for the final score.

Data sources: Bureau of Labor Statistics, Business Employment Dynamics (openings, closings,
establishments, total private, 2010, 2011; accessed August 15, 2012), hetp://www.bls.gov/bdm/;
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Bureau of Labor Statistics, Quarterly Census of Employment and Wages (number of establishments,
private, 2010, 2011; accessed August 15, 2012), http://www.bls.gov/cew/.

Page 32 Fast Growing Firms

Methodology: The state locations of firms on the Deloitte Technology Fast 500 and Inc. 500 lists
are counted and summed for both the current year and the prior year. The sums for both years are
averaged. A count of total firms in each state is averaged over the current year and the prior year.
The average list count is then expressed as a share of average total firms for each state for the final
score.

Data sources: “Technology Fast 500: Historical Winners,” Deloitte, 2012, http://www.deloitte.
com/view/en_US/us/Industries/technology/technology-fast500c75alec6f6001210VgnVCM1000
00ba42f00aRCRD.htm;

“2011 Inc. 5000,” Inc., 2011, htep://www.inc.com/inc5000/list/2011;
“2010 Inc. 5000,” Inc., 2010, htep://www.inc.com/inc5000/list/2010;

Small Business Administration, Small Business Economy, 2011 Small Business Data Tables (table
A.1 business counts, 1985-2010; accessed July 25, 2012), http://www.sba.gov/advocacy/849/6282.

Page 33 Initial Public Offerings

Methodology: IPO values are expressed as ratio to personal income for current year and two prior
years, and then the ratio is averaged across the three years. Likewise, IPO counts are expressed as a
ratio to personal income for current year and two prior years, and then the ratio is averaged across
the three years. Both the IPO value scores and the IPO count scores are standardized. Standardized
IPO value scores are multiplied by a weight of 0.3 and standardized IPO count scores are multiplied
by a weight of 0.7, and then the weighted scores are summed to obtain a final score for each state.

Data sources: Renaissance Capital, IPO Home, U.S. IPO Stats (U.S. market, IPOs near you,
2011, 2010, 2009; accessed August 8, 2012), htep://www.renaissancecapital.com/IPOHome/Press/
MediaRoom.aspx?market=us;

Bureau of Economic Analysis, Regional Data (state personal income, 2011; accessed August 8,
2012), heep://www.bea.gov/regional/index.htm.

Page 34 Entrepreneurial Activity
Methodology: Kauffman Entrepreneurial Index values are averaged across the current year and the
prior year.

Data source: Kauffman Foundation, Kauffman Index of Entreprencurial Activity (KIEA State
Microdata, 2011, 2010; accessed August 1, 2012), http://www.kauffman.org/research-and-policy/
kauffman-index-of-entrepreneurial-activity.aspx.
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Page 35 Inventor Patents

Methodology: Patent counts for current year and prior year are averaged and expressed as a ratio to
the state population aged between 18 and 64 years of age.

Data sources: U.S. Patentand Trademark Office, Patent Technology Monitoring Team (independent
inventors by state by year: udlity patents report, 2010, 2009; accessed August 1, 2012), heep://
www.uspto.gov/web/offices/ac/ido/oeip/taf/inv_utl.htm;

Census Bureau, State Characteristics: Vintage 2011 (population by selected age groups: estimates of
the resident population by selected age groups for the United States, states, and Puerto Rico: July 1,
2011; accessed August 1, 2012), http://www.census.gov/popest/data/state/asth/2011/index.html.

Page 37 Online Population

Data source: Census Bureau, 2010 Statistical Abstract (information and communications: internet
publishing and broadcasting and internet usage: 1156 — household internet usage in and outside
the home by state: 2010, anywhere; accessed July 26, 2012), heep://www.census.gov/compendia/
statab/cats/information_communications/internet_publishing_and_broadcasting_and_internet_
usage.heml.

Page 38 E-government

Data source: “2010 Digital States Survey,” Government Technology, September 28, 2010, heep://
www.govtech.com/enterprise-technology/50-state-report.html.

Page 39 Online Agriculture

Methodology: The share of farms that use computers for business and the share of farms with
Internet access are both standardized. Both standardized scores are then summed to obtain the final
score.

Data source: U.S. Department of Agriculture, Economics, Statistics, and Market Information
System (farm computer usage and ownership, 2011; accessed July 26, 2012), http://usda.mannlib.
cornell.edu/MannUsda/viewDocumentInfo.do?documentID=1062.

Page 40 Broadband Telecommunications

Methodology: The broadband adoption percentage and the median download speed for each state
are both standardized and then summed for the final score.

Data sources: Economics and Statistics Administration and National Telecommunications and
Information Administration, Exploring the Digital Nation: Computer and Internet Use ar Home
(Washington, DC: U.S. Department of Commerce, 2011), htep://www.ntia.doc.gov/files/ntia/
publications/exploring_the_digital_nation_computer_and_internet_use_at_home_11092011.

pdf;

Communications Workers of America, Speed Matters 2010 (Washington, DC: Communications
Workers of America, 2010), http://cwa.3cdn.net/299ed94e144d5adebl_mlblqoxe9.pdf.
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Page 41 Health IT

Data sources: Surescripts, 7he National Progress Report on E-Prescribing and Interoperable Health
Care: Year 2011 (Atlington, VA: Surescripts, 2012), heep://www.surescripts.com/downloads/npr/
National%20Progress%20Report%200n%20E%20Prescribing%20Year%202011.pdf;

3]

“State  Progress Reports,” Surescripts, 2012, http://www.surescripts.com/about-e-prescribing/

progress—reports/state—progress—reports.aspx.

Page 43 High-Tech Jobs

Methodology: High-tech jobs data from Cyberstates 2011 is summed with biomedical employment
from the Bureau of Labor Statistics, and then expressed as a percentage of total employment for the
final score. The biomedical NAICS (2012) codes are 32541, 333314, 33911, 5417, and 62151.

Missing data is estimated using prior years data.

Data sources: Josh James and Patrick Leary, Cyberstates 2011 (Washington, DC: TechAmerica
Foundation, 2011), http://www.techamericafoundation.org/cyberstates;

Bureau of Labor Statistics, Quarterly Census of Employment and Wages (various series IDs, private
sector, 2011; accessed August 29, 2012), heep://www.bls.gov/cew/;

Bureau of Economic Analysis, Regional Data (total full-time and part-time employment by NAICS
industry, 2011; accessed August 29, 2012), htep://www.bea.gov/iTable/index_regional.cfm.

Page 44 Scientists and Engineers

Methodology: Private sector scientist and engineer employment is calculated for each state in 50
SOC (2010) occupation codes: 15-1111, 15-1121, 15-1131, 15-1132, 15-1133, 15-1142, 15-
1179, 15-2021, 15-2031, 15-2041, 15-2091, 15-2099, 17-2011, 17-2021, 17-2031, 17-2041,
17-2051, 17-2061, 17-2071, 17-2072, 17-2081, 17-2111, 17-2112, 17-2121, 17-2131, 17-2141,
17-2151, 17-2161, 17-2171, 17-2199, 19-1011, 19-1012, 19-1013, 19-1021, 19-1022, 19-1023,
19-1029, 19-1031, 19-1041, 19-1042, 19-1099, 19-2011, 19-2012, 19-2021, 19-2031, 19-
2032, 19-2041, 19-2042, 19-2043, and 19-2099. Missing data is estimated using prior year data.
Employment in these occupations is then expressed as a percentage of total occupation employment
for the final score.

Data source: Bureau of Labor Statistics, Occupational Employment Statistics (national cross-
industry estimates, 2011; state cross-industry estimates, 2011; accessed July 31, 2012), heep://www.
bls.gov/oes/oes_dl.htm.

Page 45 Patents

Methodology: Patents per employee is calculated for 17 industries on the national level as
determined by data availability. The NAICS (2012) codes for the 17 industries are 311, 312, 313-
316, 321, 322 and 323 combined, 325, 326, 327, 331, 332, 333, 334, 335, 3306, 337, 339, and all
industries minus manufacturing (31-33). Patents per employee for each industry is expressed as a
ratio to the average patents per employee across these industries on the national level. Each ratio is
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multiplied by employment in its respective industry on the state level to obtain each state’s expected
employment were its industrial mix the same as that on the national level. Actual employment in
these industries is then divided by the expected employment to obtain the industrial mix adjustor.
Total state patents are then multiplied by the industrial mix adjustor to obtain adjusted state
patents. Adjusted state patents is expressed as a ratio to employment (thousands) for the final score.
Note that patents by industry (used to create the adjustors) are not “end-use” counts; rather they
are a proxy for end-use: USPTO classifies them by technology and then assigns the technology to a
particular manufacturing NAICS code, regardless of end-use.

Data sources: United States Patent and Trademark Office, Calendar Year Patent Statistics (patent
counts by country/state and year, utility patents report, 2011; patent trends in the U.S. by industry
category, 2008; accessed August 17, 2012), heep://www.uspto.gov/web/offices/ac/ido/ocip/taf/
reports.htm;

Bureau of Labor Statistics, Quarterly Census of Employment and Wages (various series IDs, private
sector; accessed August 17, 2012), heep://www.bls.gov/cew/.

Page 46 Industry Investment in R&D

Methodology: Industry R&D investment per employee is calculated for 15 industries on the
national level as determined by data availability. The NAICS (2012) codes for the 15 industries are
3254, 325 (excluding 3254), 333, 334, 335, 3364, 336 (excluding 3364), 31-33 (excluding 325,
333, 334, 335, and 336), 5112, 51 (excluding 5112), 52, 5415, 5417, 54 (excluding 5415, and
5417), and 21-23 plus 42-81 (excluding 51, 52, and 54). R&D per employee for each industry
is expressed as a ratio to the average R&D per employee across these industries on the national
level. Each ratio is multiplied by employment in its respective industry on the state level to obtain
each state’s expected employment were its industrial mix the same as that on the national level.
Actual employment in these industries is then divided by the expected employment to obtain the
industrial mix adjustor. Total state industry R&D is then multiplied by the industrial mix adjustor
to obtain adjusted state industry R&D. Adjusted state industry R&D is expressed as a ratio to total
employee compensation for the final score.

Data sources: National Science Foundation, Business and Industrial R&D (table 2. funds spent
for business R&D performed in the United States, by source of funds and selected industry, 2009;
table 5. funds spent for business R&D performed in the United States, by source of funds and state,
2009; accessed August 15, 2012), htep://www.nsf.gov/statistics/infbrief/nsf12309/;

Bureau of Economic Analysis, Regional Data (compensation of employees by NAICS industry,
2009; accessed August 15, 2012), http://www.bea.gov/iTable/index_regional.cfm.

Page 47 Non-Industry Investment in R&D

Methodology: State agency R&D data and other non-industry data are summed and then expressed
as a ratio to gross state product for the final score.

Data sources: National Science Foundation, Science and Engineering Indicators 2012 (appendix
table 4-11. U.S. research and development expenditures, by state, performing sector, and source of
funding, 2008; accessed August 22, 2012), http://www.nsf.gov/statistics/seind12/appendix.htm;
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National Science Foundation, State Government Research and Development: Fiscal Year 2009
(table 2. state agency expenditures for R&D, by state and performer, 2009; accessed August 22,
2012), heep://www.nsf.gov/statistics/nsf12331/.

Page 48 Movement Toward a Green Economy

Methodology: The changes in energy consumption per capita in the industrial, residential and
commercial sectors from three years prior to the current year is calculated for each state and then
standardized and multiplied by -1. The total energy share of nuclear and renewable energy in the
current year is calculated and standardized. The standardized changes in energy consumption per
capita for the commercial, residential and industrial sectors are multiplied a weight of 0.1, the
standardized change for the industrial sector is multiplied by a weight of 0.2, and the standardized
share of nuclear and renewable energy is multiplied by a weight of 0.5. Each component is summed
for the final score.

Data source: Energy Information Administration, State Energy Data System (consumption in
BTU, 2007, 2010; accessed August 27, 2012), http://www.cia.gov/state/seds/seds-data-complete.
cfm.

Page 49 Venture Capital

Methodology: Venture capital investment for the current year is expressed as a ratio to total personal
income for the final score.

Data sources: PriceWaterHouseCoopers, MoneyTree (historical trend data, 2011; accessed July 23,
2012), hteps://www.pwemoneytree.com/MTPublic/ns/nav.jsp?page=historical;

Bureau of Economic Analysis, Regional Data (personal income, 2011; accessed July 23, 2012),
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Bureau of Economic Analysis, National Income and Product Accounts (personal income and its
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“It is not the strongest of the species that survive,
nor the most intelligent,
but the ones most responsive to change.”

— Charles Darwin
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