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A state-of-the-art nanofabrication center and other labs related to nanophotonics,
MEMs and NEMs, biosensors, neuroelectronics, gas sensors, and more are housed in
the Indian Institute of Science’s Centre for Nano Science and Engineering in Banga-

lore. The center opened in 2010.

head to hard sciences. [India’s] science
student body may have seen its lows.”

A host of initiatives by the central
and local governments and by individ-
ual institutions are springing up to
attract people to the sciences. In 2007 the
government introduced INSPIRE (Inno-
vation in Science Pursuit for Inspired
Research); the program awards 10 000
scholarships a year at the bachelor’s and
master’s degree levels. “The students
who did best were from small towns
and semirural areas,” says Mathur.
“That was an eye-opener. There is a lot
of untapped talent.” For the five-year
period that is winding down, INSPIRE
had roughly $400 million available; its
future grants will also aim at primary-
and secondary-school students.

At the TIFR, a PhD program trains
students in theoretical and experimen-
tal neutrino physics with the aim of
preparing them to work at INO; so far,

19 students are enrolled in the three-
year-old program. A few years ago the
institute started taking graduate stu-
dents at an earlier stage to catch them
before they left for programs in other
countries. But, says Bhattacharya, such
initiatives make only a tiny difference.

Mass education

The sciences are “expanding very fast,
so we are forced to be less choosy”
about hiring, says Obaid Siddiqi, a
neurobiologist at the TIFR National
Centre for Biological Sciences in Banga-
lore. “It’s true for all fields.” The para-
dox, he says, is that there are “fewer
really good people and plenty of places
for them, and many people who are
just average but they don't easily get
jobs.” As an example, due in great part
to the IIT expansion, some 2500 faculty
positions sit vacant at the system’s

campuses across the country.

A medley of approaches is being dis-
cussed to tackle the dearth of teachers
and the need for more colleges and uni-
versities. The government hiked faculty
salaries to lessen the discrepancy
between academic and industrial or
managerial positions. New government
fellowships pay salaries for the tenure-
track period, and other perks are being
offered to make academic careers
attractive.

Some US institutions are interested
in opening branches in India—a popu-
lar practice in the Middle East and
China. But often, says P. Balaram, a
chemist and director of the Indian Insti-
tute of Science in Bangalore, foreign
institutions “are really interested in
recruiting students. A collaborative
solution will emerge only if there is
something in it for both sides.”

Among the ideas for coping with the
student population swelling faster than
infrastructure are the use of the internet
to reach more students and the recruit-
ment of expats for permanent or short-
term stints. “The bottom line is that
going back [to India] is a great deal” for
access to money and equipment, says
the University of Buffalo’s Sen. “But
who is there to talk to? And what is the
atmosphere?” There are the elite
schools, he says, “but the state univer-
sities are a shambles, and that is where
the need is.” He adds that he would be
“more than happy” to spend a month
every summer there, but no set-up is in
place to take advantage of such offers.

“Even if everyone returned, it would
not be enough,” says Bhattacharya. On
the bright side, he says, in the past few
months “the problem is finally being
articulated in the national discourse.” It’s
impossible to generalize about India, he
says, but “what’s on the up and up is
funding. And what’s on the down and
down is people. And that is very hard to
explain for a country that has a popula-
tion of 1.2 billion.” Toni Feder

Germany’s high-tech success due to (gasp!) government

Could the German model of applied research be emulated as the US struggles to retain what remains of
its manufacturing sector?

ermany has emerged from the
Ggreat recession as one of the

world’s strongest economies,
in large part because of successful
government-industry targeting of ap-
plied research. In the US, such combina-
tions are generally seen as undesirable
interference in free markets or as pick-
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ing winners and losers. The contrasting
models were discussed at a Washington,
DC, panel sponsored by the German
embassy and the DC-based Information
Technology and Innovation Foundation
(ITTF) on 18 October.

“Germany has figured out some-
thing over the last decade about how to

succeed in a worldwide economy that
we haven’t [done],” said ITIF president
Robert Atkinson. “The simple message
[to US policymakers] is [to] support
applied research cooperation between
industry and government.”

Germany’s gross domestic product
(GDP) has grown at an annualized
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average quarterly rate of 3.6%
from January 2010 through June
2011, according to the Organisa-
tion for Economic Co-operation
and Development (OECD).
That compares with average
quarterly growth of 2.6% in the
US during that time. And while
Department of Labor data show
that the US shed 43% of its man-
ufacturing workforce from 1997
through 2010, German factories
lost only 8% of their laborers in
that period.

The key to German econom-
ic health has been its deliberate
drive to expand the proportion of its
GDP that consists of high-tech goods.
Germany now produces seven times
more of its GDP from research-intensive
goods and services than does the US,
noted Atkinson and other forum pre-
senters. And Germany’s success has
come with a manufacturing wage that is
nearly 40% higher, and a corporate tax
rate 12% higher, than the US’s.

A planned system

“Germany has a highly pragmatic,
consensus-based, collaborative innova-
tion policy,” said Stephen Ezell, a senior
analyst at ITIF. “The government is un-
abashed about identifying key tech-
nologies and organizing society toward
its goals.” A high-tech strategy adopted
by the German government in 2006 and
reconfirmed by that nation’s cabinet in
2010 targets five broad topical areas for
R&D: clean energy, health and nutri-
tion, mobility, security, and communi-
cations technologies. The development
of clean energy technologies has be-
come more urgent as a result of the gov-
ernment’s decision earlier this year to
phase out nuclear energy in Germany
over 15 years, said Engelbert Beyer,
head of innovation strategies at the Fed-
eral Ministry of Education and Re-
search. The German model has shown
that companies that compete fiercely
with each other in the marketplace can
collaborate on technologies that require
further development before they are
market-ready, Beyer said.

In Germany, much of the precompet-
itive research occurs in such nonprofit
institutes as the Max Planck Society and
the Leibniz Association, each of which
operates dozens of individual R&D
centers. With 60 institutes located in
Germany, the Fraunhofer Society is one
of the largest applied-research perform-
ers in Europe. Through a decades-old
arrangement, the federal government
matches industry contributions one-
for-one, said Anke Hellwig, Fraun-
hofer’s deputy director of international

30 December 2011 Physics Today

FRAUNHOFER IPA

A prototype mechanical spider
developed by the Fraunhofer Institute
for Manufacturing Engineering and
Automation could crawl into places
too hazardous for humans.

business development. In 2010, indus-
try supplied €463 million ($741 million),
roughly one-third of Fraunhofer’s
€1.6 billion in revenues for the year. The
federal government supplied another
€362 million in institutional funding to
Fraunhofer last year for R&D on na-
tional needs such as low-loss electricity
generation and distribution, recycling
of materials, low-emission transporta-
tion, and disaster prediction and man-
agement. Additional funding is pro-
vided by state governments.

US a “black box”

In contrast to the planned model seen in
Germany, the US innovation system re-
sembles a “black box model, where the
government basically funds science,
then steps aside and expects market
forces to do all the rest,” said Gregory
Tassey, senior economist at NIST. The
US approach, he argued, rules out “a
whole range of conceivable policy in-
struments that are at the disposal of any
government.” Rare exceptions to that
model include the SEMATECH consor-
tium, in which the US government pro-
vided $500 million over five years, be-
ginning in 1988, to help save US
semiconductor manufacturers from
near collapse.

Once the most research-intensive
economy in the world, the US was
ranked seventh among developed
nations in 2008, when the OECD made
its most recent comparison. The coun-
try has since likely slipped to ninth
place, Tassey said, behind Taiwan and
Singapore.

President Obama has recognized the
need to improve manufacturing com-
petitiveness. His Advanced Manufac-
turing Partnership plan calls for about

$500 million annually in fed-
eral support for collaborations
among government, universi-
ties, and industry (see PHYSICS
TODAY, August 2011, page 27).
But with mandatory multi-
billion-dollar spending cuts
looming as a result of enact-
ment of the Budget Control Act
in August, prospects for fund-
ing the initiative appear grim.
So the president announced
several steps that require no
additional funding to spur
innovation.

In a presidential memoran-
dum issued 28 October, Obama direct-
ed all agencies operating laboratories to
redouble their efforts to move their
inventions into the marketplace. The
memo instructs the agencies to stream-
line their licensing, cooperative R&D,
and other technology-transfer mecha-
nisms, and to draw up five-year plans
setting forth explicit goals for numbers
of licenses, cooperative agreements,
spinoffs, or other quantitative metrics
of their technology commercialization
performances.

High-leverage program

In arelated move, Obama announced in
September the launch of a new search-
able Web-based resource to put manu-
facturers, tech firms, and entrepreneurs
in touch with public—private organiza-
tions and initiatives designed to assist
them. The site, which at press time had
yet to debut, is to provide information
on 900 organizations that offer capital,
entrepreneurial support, and technical
assistance. That will add to an existing
resource for US manufacturers: NIST’s
Manufacturing Extension Partnership
(MEP), which offers small companies
help from a network of 1400 affiliated
consultants on how to improve produc-
tivity, through steps such as reducing
work in process (semifinished prod-
ucts), improving on-time delivery, and
reducing lead times.

ANIST report published in February
identified $32 in economic growth for
every $1 in federal spending on the
MEP. Surveys of the MEP’s clients indi-
cate the program has created or
retained one job for every $1570 in fed-
eral funding spent, said Tassey. But
funding for the 20-year-old MEP has
been declining in real terms. Appropri-
ations for this year have yet to be final-
ized, but the Senate appears set to cut
$8 million from last year’s $128.4 mil-
lion level. The House spending plan
would keep the MEP’s funding even
with the 2011 level.
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