
32 October 2003    Physics Today http://www.physicstoday.org

Energy submits the anticipated appli-
cation to bury spent fuel and high-
level nuclear waste there, it will be up
to the NRC to give the final go-ahead.
But that decision will fall to Meserve’s
successors. He left the agency in
March, about a year before the end of
his term, to become president of the
Carnegie Institution of Washington.
“It was an opportunity I couldn’t pass
up,” he says.

Cautious at Carnegie
The organization Meserve now heads
is a patchwork of departments in six
science areas. “It’s a very smoothly
functioning organization, thanks to

my predecessor, Maxine Singer,” says
Meserve. “We are mid-flight on a
whole series of initiatives she
started.” Those include instruments
for Carnegie’s telescopes in Chile, a
new building for the organization’s de-
velopmental biologists on the Johns
Hopkins University campus, and the
establishment of a department of
global ecology housed at Stanford
University. The Carnegie Institution
has a yearly operating budget of about
$45 million, largely from its century-
old endowment. Meserve’s first goal is
to raise $75 million by the end of
2006. “I want to be cautious about new
priorities. First, we need to fulfill the

commitments that have already been
launched,” he says.

“I can’t say that in any of my jobs
I’ve used PhD-level physics knowl-
edge,” says Meserve. “But being com-
fortable with the things that physics
teaches you, and knowing the science
community, and being able to interact
with scientists has been invaluable.”
Looking back on his decision to com-
bine physics and law, Meserve adds, “I
had the sense that science was at the
core of a lot of important public issues
and that if there weren’t some lawyers
who had scientific training, it was a
detriment to the country.”

Toni Feder

Academies Seek to Promote Scientific Excellence 
in Developing Countries 

Scientists from around the world
are working to establish national

science academies in developing coun-
tries. They hope to advance scientific
excellence, stop talent from leaving
their home countries, and help solve
global and regional crises. “Science
academies can provide leadership in
the development and application of
science and technology, both within
individual countries and internation-
ally,” says Michael Clegg, foreign sec-
retary at the National Academy of Sci-
ences (NAS) in Washington, DC. But,
he adds, major challenges lie ahead,
such as maximizing science acade-
mies’ effectiveness. Some scientists
argue that science academies can only
be effective if they are independent
from government control, whereas
others claim the opposite.

No one, however, disputes that sci-
entists should have a voice in influ-
encing government policy. Says
Alexander Animalu, past president of
the Nigerian Academy of Science and
chairman of the Institute for Basic Re-
search in Abuja, Nigeria, “Given Nige-
ria’s bloated foreign debt, high rate of
inflation, mass unemployment, fuel
crisis, collapse of the health and edu-
cational sectors, deterioration of the
infrastructure of roads, epileptic elec-
tric power supply, religious riots, eth-
nic militia, and insecurity of life and
property, the only hope of tackling this
myriad of problems is by focusing on
science- and technology-driven socio-
economic initiatives.”

Leading the new academy-building
movement are the InterAcademy
Panel on international issues—a

global network of 90 science acade-
mies—and the Third World Academy
of Sciences, an international science
academy representing more than 600
scientists, largely from the developing
world. In the past two years, IAP and
TWAS have held major workshops on
dealing with Africa, on Latin America
and the Caribbean, and on predomi-
nantly Muslim countries to promote
the development and expansion of sci-
ence academies. Individual academies
also host similarly themed work-
shops. For example, the NAS recently
held a workshop for African science
academies on the role of science in 
policymaking.

Motivating scientists
The goal of the academy-building
movement is to improve the science
base through motivation, says TWAS
Executive Director Mohamed Hassan.
“We felt that the young scientists in
developing countries are not getting
enough recognition. . . . If you have a
very strong national academy of sci-
ence, young scientists would want to
join it. This would help promote sci-
entific excellence in their country.”
Academies are ideal for promoting in-
ternational links through exchange
programs, says Lee Yee-Cheong, vice
president of the Academy of Sciences
Malaysia (ASM). In turn, he adds,
these links increase the visibility and
profile of researchers from developing
countries and reduce their profes-
sional isolation and the likelihood
that those researchers will choose to
work abroad permanently. 

The first results of the workshops

can already be seen. African science
academies have made progress in
using merit-based approaches to elect
academy members, and some acade-
mies have made a particular effort to
engage women and interdisciplinary
scientists. A March workshop in Tri-
este, Italy, on academy-building in
Muslim countries has led to feasibil-
ity studies for new science academies
in Saudi Arabia, Tunisia, and Sudan. 

Few developing countries, espe-
cially in the Middle East, have effec-
tive national science academies, says
Karim Ahmed, director of the inter-
national program of the National
Council for Science and the Environ-
ment in Washington, DC. He points
out four reasons why: Political and
business leaders do not understand
the benefits, the knowledge of how to
run such an institution is not avail-
able locally, resources are scarce, and
apathy tends to be high among the re-
gion’s scientists and engineers. An ad-
ditional problem is that many scien-
tists leave to work abroad, says
Ahmed. “You must have a minimum
core of 20 to 30 internationally recog-
nized scientists to set up a national
academy,” adds Hassan. “Otherwise it
doesn’t work.” 

A good role model?
Once set up, how influential are the
new academies? “I am not convinced
that academies ipso facto do help im-
prove the science base,” says Yee-
Cheong of the ASM. A successful acad-
emy, he adds, must have a mandate,
money, manpower, the active partici-
pation of its members, and sound ad-
vice for the government. Academies in
developing countries usually rely on
government funding because few
grant-giving foundations exist and

With some international guidance, African and Middle Eastern scientists
are learning how to influence government policy.
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dues from members are small. Yee-
Cheong suggests that academies lack-
ing direct government involvement
are not good role models for develop-
ing countries because they typically
attempt to influence policymakers
through the media, a less effective ap-
proach than through direct connec-
tions with government officials.
“There is little point in [an academy]
offering any advice if you know in ad-
vance that the advice will not be con-
sidered,” says Yee-Cheong. “Estab-
lishing constructive relationships
with government and funding are key
challenges,” agrees Clara Cohen, NAS
program officer for international af-
fairs. Yee-Cheong says academies
should adapt to the local social, polit-
ical, and cultural ethos and, above all,
serve national development needs.

New academies that emulate Western
values of independence and trans-
parency “are languishing,” he adds. 

Academies in India and China “are
doing a terrific job” in specific areas
such as information technology and
climate change research, and Brazil
and Chile are well-regarded models
for the rest of Latin America, says
Hassan. Their success is due to pro-
moting the best research scientists to
high-ranking positions within the sci-
ence academies, creating scientific re-
ports that influence government pol-
icy, and focusing on specific research
areas. Among predominantly Muslim
countries, Hassan adds, Malaysia’s
academy, which is only seven years
old, is highly respected. It is success-
ful and influential in part because the
country’s chief science adviser is also

the academy president. Similar acad-
emy–government links may be help-
ful to new academies because, as Yee-
Cheong points out, “governments in
developing countries are generally
very sensitive about being advised.” 

How influential are academies at
translating research into public policy
analysis? When African delegates at-
tended a recent workshop, “in many
cases it was the first time the science
minister and the president [of their
country’s science academy] had met,”
says Hassan. In the US, the NAS is
very effective, but in Africa, he adds,
“many academies we already have are
not fully engaged in [public policy] 
issues.” Hassan cites the AIDS epi-
demic as an example: Few govern-
ments have asked or received infor-
mation about AIDS from local
scientists or academies, he says. “For
this reason, part of our program has
been to assist in developing their

Representatives of seven African sci-
ence academies attended a National
Academy of Sciences workshop on sci-
ence in policymaking in April. The rep-
resentatives are pictured with NAS
President Bruce Alberts (center) and
other NAS officials.
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[public policy] capabilities.”
“There are notable exceptions,

such as Ghana, where scientists have
long had a role in government,” says
Irving Lerch, director of international
affairs at the American Physical Soci-
ety. But, he adds, most countries have
focused on obtaining advice or re-
sources from specialized United Na-
tions agencies instead of developing
local institutions to provide local so-
lutions. To help develop long-term
sustainable support, the NAS has
started a 10-year program to conduct
joint policy advisory studies with
African academies of science. Each
study will focus on a critical issue fac-
ing the nation involved. “There are

many good African scientists out
there who are strongly committed to
the improvement of their own soci-
eties,” says NAS’s Clegg. With sup-
port, he adds, they can have a major
impact. 

New academies might be valuable
to more than just developing coun-
tries. For the US to “have a population
that is so ignorant of how most of the
world lives is a threat—both to the US
and to the rest of the world,” says NAS
President Bruce Alberts. “As a start,
it is critical that we find a way for a
large proportion of our nation’s young
scientists to engage with their col-
leagues in developing nations.” 

Paul Guinnessy

Leap Second Debate Heats Up
Keep leap seconds, and glitches in

telecommunications, navigation
by satellite, and legal marking of time
could become more frequent and seri-
ous. Lose them, and astronomers will
have trouble pointing their telescopes,
and eventually the time of day will get
out of sync with Earth’s rotation.

At the crux of a debate about
whether to continue inserting leap
seconds into Coordinated Universal
Time (UTC), the standard in many
countries, is the unpredictability of
Earth’s rotation. Millennia-old eclipse
data show that Earth has long been
slowing down. Nowadays, Earth’s ro-
tation is measured by observing
quasars with very long baseline radio
interferometry. The deceleration is
chiefly due to the tidal pull of the
Moon; fluctuations on shorter time

scales come from, among other things,
the oceans and atmosphere and
core–mantle interactions.

A leap second every year or two has
been the norm, though none has been
added since 1999, and timekeepers
predict that more leap seconds will be
needed in the future. Without leap
seconds, official time will diverge from
solar time by an estimated two min-
utes by the end of this century; in
3000 years, the drift might be about
eight hours.

This month, a special rapporteur
group (SRG) will submit its recom-
mendations on the leap second to 
the International Telecommunication
Union, where the matter will wend its
way through various committees be-
fore a final decision is reached—a
process that could take years. Says

SRG chair Ron Beard, a physicist at
the US Naval Research Laboratory,
“The issue is: Is relating to the solar
day of significance? And how does that
weigh against the problems that come
with introducing integral seconds?”

Before 1972, clocks were corrected
with fractions of seconds and by ad-
justing the length of the second. Since
then, leap seconds have been added 
to keep UTC within nine-tenths of a
second of solar time and synchronized
with international atomic time, but
with an offset—currently 32 seconds.
The atomic second is based on the 
frequency of a hyperfine transition in
cesium.

But with technology relying in-
creasingly on the precision of atomic
time, the leap second has come under
scrutiny. Abolishing it would have po-
litical, economic, legal, religious, and
safety implications. Says SRG secre-
tary William Klepczynski, an as-
tronomer and timekeeping consult-
ant, “There are all sorts of little
technical problems that you can see
start to raise their heads in our soci-
ety. Before they become big problems,
we should have one time for every-
body.” For example, he says, bank
recordings of interaction times run
into trouble when computers can’t dis-
tinctly label a leap second. When leap
seconds were inserted in 1994 and
1997, he adds, the Russian global po-
sitioning system, GLONASS, went off
the air for several hours. Mistakes in
timekeeping could lead to flight acci-
dents, says Felicitas Arias, who heads

Sundials are the only clocks that mark
time directly from Earth’s rotation around
the Sun. The cesium fountain standard
atomic clock (left) at NIST in Boulder,
Colorado, keeps time to about one sec-
ond in 30 million years. It is one of sev-
eral clocks worldwide used by the Bu-
reau International des Poids et Mesures
to monitor international atomic time.
(Sundial image used with permission of
the Master and Fellows of Gonville and
Caius College, Cambridge, UK.)
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