“Decorating CERN is not the target,”
says cultural board member Beatrix
Ruf, the director and curator of the
Kunsthalle Ziirich art center. “Art is
very influential. It’s not like a political
parade. It’s micro-influences on how
people think about things, how their
perceptions and ways of approaching
things change.” By bringing artists and
scientists together, she says, the influ-
ence “could snowball.”

Toys, tools, and emotions

“Often art turns out to be a pure com-
munication of science, or outreach,”
says Koek. “Ideas in science are com-
municated by equations. In art, they are
communicated through the senses.”
Her initiative, she says, “is more about
having science and arts on equal plat-
forms, learning about each other.” Koek
wants to stay away from art as outreach

and focus on established and young, in-
novative artists who “break boundaries
like CERN science does.” Although she
is steering away from more conven-
tional forms of outreach, Koek does aim
to show the world that science has
meaning for everyone.

The arts initiative at CERN “is an ex-
periment,” says Michael Doser, the lone
scientist on the cultural advisory board.
“Success depends on the goodwill and
interest of both sides.” Science can pro-
vide understanding, while art can pro-
vide meaning to the human enterprise,
he says. “The program tries to set up a
dialog based on mutual respect.” Doser
adds that he hopes the initiative “shows
that science has an effect not just on the
materials plane—better toys, better
tools—but on humans. Science has an
emotional impact.”

Toni Feder

Rankings place technology-
courting US states on top

Economic indices highlight research universities’ key role in

feeding the innovation pipeline.

“Utah is in the ranks of the big boys
now,” says Ross DeVol, economic re-
search director at the Milken Institute,
a California-based nonprofit that peri-
odically evaluates the 50 states on their
success at converting R&D into prod-
ucts, companies, and high-paying jobs.
Known more for coal mines and oil re-
fineries than for a high-tech business
culture, Utah placed near the top in
2010 rankings recently released by the
Milken Institute and by the Washing-
ton, DC-based Information Technology
and Innovation Foundation (ITIF),
which independently conducts a simi-
lar assessment.

Utah'’s success is used by both organ-
izations to illustrate a wider trend:
States that invest in basic R&D and
technology commercialization are more
likely than those that don't to create
new businesses and jobs over the long
haul. “You can explain about two-thirds
of a state’s economic performance by its
innovation activities and its high-tech
sector,” says DeVol, coauthor of the
Milken Institute’s State Technology and
Science Index, which focuses on such
measures as total levels of R&D fund-
ing, access to financial capital, and
growth rate of high-tech firms. The ITIF
State New Economy Index looks at how
a state’s high-tech economy is affected
by globalization and how its public and
private sectors embrace information
technology. In 2010 Massachusetts took
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first place on both indices; the state has
held those first-place rankings since the
Milken Institute and ITIF indices were
first introduced, in 2002 and 1999,
respectively.

Planting technology parks

Massachusetts got high marks for its
cluster of software, hardware, and
biotechnology companies and for its re-
search universities, which generate sci-
entists and intellectual property that
often flow to the state’s technology
companies. The state is also credited for
its commitment to long-term R&D proj-
ects, including a 10-year, $1 billion life
sciences initiative that will provide
$23.9 million in tax incentives this year
for biotechnology companies that
pledge to create 1000 jobs in the state.
The greatest natural resource that
Massachusetts has is its “unrivaled
group of terrific research universities
where extremely bright people are
doing extremely creative things,” says
physicist Jack Wilson, president of the
University of Massachusetts system. In
recent years the state has facilitated
several public—private partnerships, in-
cluding the $95 million Massachusetts
Green High Performance Computing
Center, a joint initiative of UMass, MIT,
Harvard University, Boston University,
and Northeastern University. Sched-
uled to be completed in 2012, the multi-
disciplinary center also receives funding
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“Can I
speak to

Charlie?”

ﬁ Yes. Our engineers are
available to answer your questions,
collaborate, and update you on your
project. Whether you want to select
one of our current cryostat models,
reconfigure one to your needs,

or have us build one from a pencil
sketch, we’re at your beck and call.

303-447-2558

Introducing the 106 Shasta Cryostat.
Pulse tube/ADR technology.

Cool down to 4K in 15 hours.
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from the state and from local technol-
ogy companies EMC and Cisco.

In 2010 Delaware climbed from 14th
in 2008 to 10th on the Milken Institute
index and from 7th in 2007 to 6th on the
ITIF index. This year the University of
Delaware begins construction of a
1.1-square-kilometer science and tech-
nology campus on the site of a shuttered
Chrysler assembly plant. “[The campus]
is our next 100 years of growth,” says
university president Patrick Harker, a
former engineering and business pro-
fessor. “Our plan for building out the
property aligns with the university’s
R&D priorities: energy and the environ-
ment, life and health sciences, and na-
tional security and defense.”

Finding the sweet spot

Like Delaware, Utah moved up in the
2010 rankings, jumping three spots to
5th on the Milken Institute index and
one spot to 12th on the ITIF index.
Much of the credit is given to the Utah
Science Technology and Research ini-
tiative, established by the state govern-
ment in 2006. Since then, the initiative
has spawned 20 startup companies and
2300 new jobs, thanks to the hiring of 40
out-of-state academic researchers who
have brought in more than $66 million
in research grants.

A key feature of the initiative was
hiring “new people with new ideas that
match existing strengths,” says Thomas
Parks, University of Utah vice president
for research. Those strengths include
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US states are ranked
according to the eco-
nomic impact of their
technology invest-
ments. Shown above,
the 2010 State Tech-
nology and Science
Index (Milken Institute,
Santa Monica, Califor-
nia) evaluated states’
technology commer-
cialization output;
shown below, the 2010
State New Economy
Index (Information
Technology and Inno-
vation Foundation,
Washington, DC) also
covered a state’s ability
to adapt to a high-tech
global marketplace.
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space environment sensors and agricul-
ture at Utah State University and imag-
ing and bioengineering at the Univer-
sity of Utah. In its latest initiative, Utah
looks to ramp up research and inno-
vation of clean-coal and renewable-
energy technologies by forming a
research triangle among the University
of Utah, Utah State University, and
Brigham Young University and strength-
ening collaborations with neighboring
national laboratories in Idaho, New
Mexico, and Colorado.

“High-ranking states are knowledge
driven, investing in higher education
and attracting managerial and tech
firms,” says Scott Andes, a research an-
alyst at ITIF. “Low-ranking states are al-
most exclusively resource driven; they
continue to rely on such 20th-century
industries as coal, agriculture, and min-
erals.” For example, West Virginia and
Mississippi find themselves at the bot-
tom of both indices. But low-ranking
states sometimes outpace others in job
creation, Andes says. He points to
Wyoming, which ranked 46th on the
ITIF index but had one of the largest
rates of job creation in 2009 and 2010
due to higher-than-normal revenues
from a global increase in mineral prices.
A more sound long-term economic
strategy, Andes suggests, is for states to
find “the sweet spot between R&D and
high-value manufacturing.”

Dan Berglund, president and CEO of
the Ohio-based State Science and Tech-
nology Institute, which advises states on

technology-based economic develop-
ment, says that state governments usu-
ally take the lead in technology commer-
cialization. But he points out that a
critical component of the process, basic
research, is funded primarily by the fed-
eral government. One concern, Berglund
says, is the increasing number of foreign
scientists and engineers who graduate
from US universities and return home to
developing nations. According to the
Battelle-R&D Magazine 2011 Global
R&D Funding Forecast, some of those
nations are driving an expected 3.6%
global increase in R&D spending in 2011.
China is expected to increase its R&D
expenditures by 9.2% in 2011, while the
US, still the top R&D funder, is expected
to increase spending by 2.8%, with
about one-third of that coming from the
FY 2011 federal budget. The impact
from the loss of human and financial
capital to spur US innovation will be felt
at the state level, says Berglund. “The
question is, What is the federal govern-

ment going to do about it?”
Jermey N. A. Matthews

Chu adds muscle
to clean-energy
pitch

Within a year of receiving $24 million
from the Department of Energy’s Ad-
vanced Research Projects Agency-
Energy (ARPA-E), a half dozen of the
agency'’s 121 high-risk research projects
have attracted an additional $100 mil-
lion in private-sector investment. En-
ergy Secretary Steven Chu said the in-
vestments indicate that the business
community is keenly interested in
commercializing the advanced battery,
solar, and wind technologies that
ARPA-E, DOE’s newest and smallest
R&D entity, began funding in 2010.
Chu and other speakers used
ARPA-E’s second annual showcase,
held 28 February through 2 March, to
rally support for clean-energy policies.
“From my experience in California, it is
absolutely clear that the green economy
is the way to keep America competitive
abroad and to provide economic
growth and jobs at home,” former gov-
ernor Arnold Schwarzenegger told the
2000 conference attendees. The US
could slash its greenhouse gas emis-
sions by half and close three-quarters of
its coal power plants, he maintained, if
the nation were to adopt California
policies that have brought per-capita
electricity consumption in the state
down to 40% of the US average, and
take up California’s mandate for
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