issues and events

Canada’s researchers fret over shifts in
funding landscape

Moves to increase global competitiveness could hurt the country’s
research enterprise.

VOLODYA SAVASTIOUK

hen Canada’s university re-
\/\/searchers learned in April that

their main sources of funding
for small- and medium-scale laboratory
equipment and for operating labora-
tory facilities were being axed, an al-
ready simmering unease due to
changes in the research system over the
past several years erupted into outrage.

The elimination of the Research
Tools and Instruments (RTI) and Major
Resources Support (MRS) grant pro-
grams, each roughly Can$30 million a
year, follow a broader shakeup in re-
search funding, which can be summed
up as moving toward a star system—
from the graduate level on up—and in-
creasing the emphasis on innovation
and applied research. (The exchange
rate at press time was about Can$1 to
US$0.97; amounts in this story are in
Canadian dollars.)

The blows to the RTI and MRS pro-
grams and other changes in research
funding are “not a question of money.
It’s really a question of priorities,” says
John Bechhoefer, a biophysicist at
Simon Fraser University near Vancou-
ver, British Columbia.
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The budget of the Natural Sciences
and Engineering Research Council
(NSERC), the Canadian counterpart of
the US NSF and home to the RTI and
MRS programs, stayed flat at roughly
$1 billion for 2012-13, although $15 mil-
lion was redirected to support
industry—academic partnerships. The
Canada Foundation for Innovation
(CFI), which provides matching money
for university-led proposals for equip-
ment typically costing upwards of
$150 000, got $500 million for an unex-
pected third five-year term. Major facil-
ities are doing well: TRIUME, the parti-
cle and nuclear physics laboratory in
Vancouver, had its funding renewed in
2010 for five years; on 17 May the un-
derground neutrino laboratory in Sud-
bury, Ontario, held a grand opening to
celebrate its expansion to SNOLAB,
and it and the Canadian Light Source in
Saskatoon, Saskatchewan, have operat-
ing funds from the CFI and other
sources for the next five years.

More money, less research

Indeed, over the past 10 years or so,
Canada has increased its overall invest-

ment in research and built up an envi-
ronment that has attracted faculty from
around the world. For example, under
the Canada Research Chairs program
the government pays salaries and pro-
vides research funding for some 2000
university posts that were created to re-
tain and attract top-notch scientists.

But James Forrest, a polymer physi-
cist and associate dean of research at the
University of Waterloo in Ontario,
notes an emerging disconnect: “There
has never been more money, and there
has never been less ability to do basic
research.” The RTI program, he says,
“funded good ideas. You didn’t have to
know where it would lead. For other
money, you have to say in your pro-
posal why it meets the strategic needs
of your university, your province, and
the country.”

Irreversible effects

“I fear that in five years’ time my inter-
nationally competitive research pro-
gram will not be able to function the
way it has,” says Kari Dalnoki-Veress, a
physicist who studies soft condensed
matter at McMaster University in
Hamilton, Ontario. How, he asks, will
he update or replace broken equipment
without the RTI program? “Without it,
even top people cannot replenish
equipment.”

“There has to be a strategy within
universities on how to manage fund-
ing,” says Isabelle Blain, NSERC vice
president for research grants and schol-
arships. For example, she says, rather
than faculty applying “piecemeal” to
buy instruments, a university could
bundle the needs of different research
groups to create a package proposal on
the scale that the CFI considers. “Inte-
grate that glove box, that centrifuge,
that gizmo to be part of a larger pro-
posal,” says Blain. But researchers say
the CFI cannot replace the RTI for sev-
eral reasons: the scale of the grants, the
CFI requirements for matching funds,
multi-institution and multidisciplinary
projects, and slower turnaround time.

Some 47 prominent Canadian re-
searchers wrote to NSERC on 3 May to
“express deep concern” that terminat-
ing the RTI and MRS programs “will
have drastic and irreversible effects on
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fundamental science and engineering
across Canada and internationally” and
that “the negative impact on training of
the future generation of scientists can-
not be overstated.” University adminis-
trators are pressuring NSERC to come
up with alternatives. “There will be one
more competition in the RTI program,
so we have a year to figure out who will
pick this up,” says Steven Liss, vice
principal for research at Queens Uni-
versity in Kingston, Ontario. On
23 May, Ted Hsu, a physicist and mem-
ber of Parliament who is the Liberal
Party’s watchdog for science and tech-
nology, held a town-hall meeting on
Facebook about the effects that funding
trends and the latest federal budget will
have on basic research.

“You can just feel how furious so
many researchers are. Something has to
give,” says Hsu. “We cannot change
trends in the short term, because the
current [Conservative] government is
in the majority. But in the short term
there needs to be a replacement for
the Research Tools and Instruments
program.” The focus on industrial con-
nections and commercialization has in-
tensified since the Conservative gov-
ernment gained minority power in 2006
and more so since it became the major-
ity last year.

“Photo-opportunity science”

The MRS program has been funding
operations for nearly 40 facilities across
Canada. In the most recent competition,
the Canadian Institute for Neutron
Scattering was “gutted,” says Dominic
Ryan of McGill University in Montreal,
Quebec. The institute’s MRS funding
was decreased this year from $1.5 mil-
lion to just a third of that. The irony,
Ryan says, is that the federal govern-
ment has committed to produce the
medical isotope molybdenum-99
through 2016 at the National Research
Universal reactor at Chalk River, On-
tario, which costs about $100 million
per year to run. “Neutrons will be pro-
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Measurements of the
mechanical strength of the
Caenorhabditis elegans
worm are done at McMas-
ter University with equip-
ment purchased with
money from the soon-to-
be-shuttered Research
Tools and Instruments pro-
gram.“It’s this sort of
curiosity-driven work that is
under threat,” says Kari
Dalnoki-Veress.

duced. All we have to do is open the
doors.” But, he says, “there is no other
pot we can tap into [to fund neutron
scattering research].”

The Polar Environment Atmos-
pheric Research Laboratory (PEARL), a
station in the Arctic that monitors
aerosols, greenhouse gases, atmos-
pheric optical depth, pollutants, and
other observables, is another victim to
shifting research priorities. “Canada is
supposed to be looking after that big
piece of the Arctic. We supplied a lot of
data to international databases,” says
the station’s principal investigator,
James Drummond of Dalhousie Uni-
versity in Halifax, Nova Scotia. “The
pool of funding from which we drew
has been terminated,” he says. “We
have withdrawn the permanent opera-
tor we had, and are trying to keep run-
ning” short campaigns. After initial
publicity about its closure, new hope
for the station came with the announce-
ment of a program—funded at 70% of
the earlier one—for climate and atmos-
pheric research within NSERC.

Such cases are “part of wanting to
put money into big showcase things,
yet not wanting to fund ongoing oper-
ating, which is not splashy. I call it
photo-opportunity science,” says Gor-
don McBean, who trained as a physi-
cist, has worked in government, and is
now a professor of geography and po-
litical science at the University of West-
ern Ontario.

Grant evaluations

Another source of frustration for many
researchers in Canada is the 2008 shake-
up of NSERC’s Discovery Grant Pro-
gram. The grants pay for students and
keep research labs running. Changes in
how proposals are evaluated “have
made it possible for high-performing
researchers to quickly increase their
grant levels based on superior scientific
merit,” according to the NSERC web-
site. “I think in the past there was a per-
ception of almost guaranteed funding,”
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A radar network that profiles the wind for weather forecasting is likely to be moth-
balled because Canada’s Major Resources Support program and other potential
sources to cover the $60 000 in power costs have dried up. The $6 million Ontario—
Quebec VHF windprofiler radar network consists of 10 stations like this one near
Walsingham, Ontario, each with around 150 vertically pointing antennas. The 3- to 4-
meter-tall antennas receive reflections from air turbulence up to altitudes of 15 km,
from which scientists obtain snapshots of wind speed versus height.

says NSERC’s Blain. Now researchers
“see they have to stay competitive. The
bar has risen. It’s looking at how good
Canadian science and engineering are
compared to the world.”

Success rates in winning Discovery
grants have fallen due to the revamped
criteria and the program’s funding not
keeping up with the increasing number
of investigators. From 2002 to 2012, the
success rate dropped from 84% to 62%,
while the total number of researchers
supported by the program grew from
roughly 7000 to 10 000. There is a per-
ception that people at smaller institu-
tions suffer more; results of a survey
conducted by the Canadian Association
of Physicists (CAP) on the matter were
not yet available at press time.

Anecdotally, every department has
faculty members whose Discovery
grants have been slashed or zeroed out.
Duncan O'Dell, a physicist at McMaster
University, says his grant dropped from
$29 000 to $20 000 a year. He can con-
tinue to support his four graduate stu-
dents because he won prize money
from his province. But, O'Dell says, “in
two years I will have only one student.”

In the Canadian system, Discovery
grants are the staple for researchers in
science and engineering; medical re-
search and the social sciences have sep-
arate funding agencies. Says Bechhoe-
fer, “In the US, I could apply to several
programs with NSF, [the Department of
Energy, and the Naval Research Labo-
ratory]. In Canada, just one federal
agency funds basic research.” A re-
searcher can hold only one Discovery
grant, and may only apply once a year.
“The point is that these function more
like basic operating grants, so it’s debat-
able whether it’s a good idea to make
them more competitive,” he says. Dis-
covery grants go farther than the same
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money would in the US because over-
head is not subtracted.

Some researchers can take advan-
tage of new programs that tie research
to industry. “But for a lot of people that
is not a good option,” says the Univer-
sity of Guelph’s John Dutcher, who
chairs a committee that liaises between
CAP and NSERC. “Universities are
struggling with what to do with these
people. They are good scientists. But if
they are not successful, they will teach
more, and in many cases, that’s a shame.
It’s a vicious cycle.” Discovery grants
are the “bedrock of Canadian univer-
sity research,” says industrial physicist
Paul Vincett, a former group chair of
physics at NSERC and former CAP
president. “The rest of the world used
to be envious [of NSERC funding], and
one reason was its stability. Now, if you
stumble at all, that can put you in a
downward spiral.”

A star system

At the same time that money is getting
harder for many researchers to get,
several new programs single out some
to receive large awards. “The empha-
sis on such a small number of stars, or
trying to concentrate more resources
on fewer people, is new to Canada,”
says McMaster physicist Catherine
Kallin. Canada Excellence Research
Chairs (CERCs) are a good example,
she says. The positions come with
$10 million over seven years. Last year
that program hired 19 people from
abroad. All 19 were men, which raised
eyebrows.

Dalnoki-Veress, who on top of his
Discovery grant holds an “accelerator”
grant—money given to people whose
proposals are deemed especially good —
says he cannot complain about his own
funding. “But I do not understand why

we have such rich programs at the cost
of base funding for researchers. I would
rather see the Bantings and Vaniers
[new, high-paying postdoctoral and
graduate student scholarships] and the
CERCs cut. There is an awful lot you can
do with $10 million.”

“Canada is ranked number one in
terms of the impact per publication,”
says Béla Jods of the University of Ot-
tawa and editor of the CAP publication
Physics in Canada. “The old system
worked. It's not that things were
mediocre.” Jods calls the changes at
NSERC “ideological, driven by our po-
litical masters.” Faculty are concerned,
he continues, “that we now have sev-
eral types of professors: workhorses,
the stars, and those who just do teach-
ing.” Moreover, he says, “concentrating
funds on the most successful does not
create a nurturing climate. We need a
system that gives young professors
prospects of reasonable funding so that
they can grow into stars.”

Market forces

“We lead the G7 in our support of post-
secondary research,” says Gary
Goodyear, minister of state for science
and technology in the Industry Canada
ministry. “Where we are not number
one is in moving knowledge through
factories and into the markets of the
world.” In an effort to change that, the
government “has been pumping
money into applied programs,” says
Simon Fraser University’s Bechhoefer.
“If you can come up with a company
that wants to work with you, you can
get money tomorrow.” Even though
some of his work is applied, Bechhoefer
says such money is not an option for
him since “there is no Canadian manu-
facturer of atomic force microscopes. So
even when I do stuff that could have
fallen under these programs, I would
not qualify.”

“Cuts are being made [to basic re-
search] in favor of focused, targeted
programs, particularly ones that sup-
port industry,” says Drummond. “It is
the channeling of research towards
short-term economic gain that is most
troubling.” The emphasis on industry
and innovation extends to other agen-
cies, such as the National Research
Council, a collection of government lab-
oratories. “We are changing the balance
from pushing ideas to industry to being
pulled by industry,” says Dan Wayner,
the council’s vice president of emerging
technologies. Many of the new pro-
grams that encourage applied research
involve academics working on
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industry-driven problems, says Hsu.
“Instead, the government should focus
more on taking discoveries and com-
mercializing them.”

Goodyear maintains that re-
searchers “should be happy” and that
their concerns are “not justified.” He
notes that across the government, fund-
ing for science and technology is higher
than ever, and “for the first time in his-
tory, we have applied more money to
the applied science part of the spectrum
without any negative impact on the
basic end. It is our goal to support the
entire innovation-invention ecosys-
tem.” The problem, says Goodyear, is
that “there are so many programs that
even researchers don’t know where to

go. We will be looking at consolidating.
We want to maintain funding levels
and accessibility but not have so many
programs.”

Canada is shifting from a “peanut
butter approach,” in which resources
are spread fairly evenly among re-
searchers, to investing to achieve spe-
cific outcomes, says Pekka Sinervo, sen-
ior vice president of the Canadian
Institute for Advanced Research, which
funds international networks of re-
searchers to study specific topics. “We
have to pay attention when we tinker
with the system,” he says. “The jury is
still out on whether we are going in the
right direction.”

Toni Feder

Scientists share blame for
public’s ignorance of science

Social scientists call for “smartening up” the process of disseminating

scientific information to lay audiences.

public the minuteness of the radio-

activity reaching the US from the
Fukushima nuclear disaster last year,
presidential science adviser John Hol-
dren settled on the banana standard.
“Eating one banana commits you
to a radiation dose of 8 microrem, or
8 millionths of a rem, because bananas
have naturally occurring radioactive
potassium-40 in them. We thought this
was a great idea, because we can
show that any radiation dose experi-
enced by Americans as a result of re-
leases at Fukushima would be small
compared to eating a banana,” Holdren
recounted.

The anecdote illustrates a practical
method of imparting scientific informa-
tion to an American public that isn't
known for a high degree of science lit-
eracy. According to speakers at a collo-
quium held in May at the National
Academy of Sciences (NAS), the scien-
tific community should not throw up its
hands in the face of that ignorance. “It’s
easy for us to do a poor job of commu-
nicating and to hold the public respon-
sible for our failure,” said Baruch Fisch-
hoff, professor of engineering and
public policy at Carnegie Mellon Uni-
versity. “But people are capable of
thinking when we give them a chance
on things that really matter to them.”

“There’s a kind of frustration on the
part of many scientists about not being
able to get points across to the public,”
said NAS president Ralph Cicerone; as

Looking for a way to convey to the

www.physicstoday.org

examples, he pointed to Earth’s age, bi-
ological evolution, the teaching of evo-
lution, and climate change. Arthur
Lupia, a political science professor at
the University of Michigan, said scien-
tists must revise their approach to com-
munication in order to compete for the
attention of their audience. “Failure is
common in attempts to communicate
on science with the public. Attention is
scarce, and working memory is very
limited in capacity,” he said. “We don’t
get a free pass because we are experts.”
His advice to educators is to appeal to
the core values, fears, and aspirations of
the listener, “not by dumbing things
down, but by smartening up how we
convey what we know.” Doing that re-
quires using concrete examples that the
audience cares about, not abstractions.

But although some scientists are
“amazing natural communicators or
natural born TV and radio commenta-
tors, you can’t expect every scientist to
be expert in two fields: science and com-
munication,” noted David Pogue, New
York Times columnist and author of a
number of the For Dummies series of
books. Most often, a communicator is
needed to translate the scientific news
to the public. Those scientists who have
received some training in communicat-
ing with the public aren’t always able to
find a platform, he said.

Trust only goes so far

Scientists are among the top professions
most trusted by the public (see figure),

July 2012 Physics Today 23

Your partner
in innovation

Optical and
spectroscopy systems

High performance i
at affordable prices

Interchangeable
windows

Ideal for low
temperature

IR, UV, Visible,
FTIR, Raman,
magneto-optics,
and microscopy
applications

Systems include the new
MercuryiTC temperature
controller: Adapting to your
evolving needs

Unique design integrating
self-installing plug and play
expansion cards. Optional level
metering and gas flow control

Intuitive touch screen interface
and remote software control
of your cryogenic system

For further information:
nanoscience@oxinst.com

www.oxford-instruments.com/opti

OXFORD

INSTRUMENTS

The Business of Science”



