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MEETING REPORTS

Women in physics*

The international conference on “Women
in Physics’ brought together more than
300 participants —about 15% of them
men — from 65 countries. India was rep-
resented by a five-member delegation at
this conference consisting of the authors
of this report as well as Jyoti Gyanchan-
dani from the Bhabha Atomic Research
Centre, Mumbai and Sunita Nair from
the Raman Research Institute, Bangalore.
Sumathi Rao who is a member of the
International Union of Pure and Applied
Physics (IUPAP) working group on
women in physics, was the team leader.
We presented a write-up which was a
summary of the issues concerning par-
ticipation of women in physics in India
as seen by the women physicists in

the country, as well as a poster which
focused on a few representative women
physicists in the country who have

success fully tackled the typical problems
faced by women with physics careers,
and made a success of their profession.
(This poster can be viewed at
the site http://www.if.ufrgs.br/barbosa/
conference .html.) Rohini Godbole was
‘the Asian success story invitee” and one
of the plenary speakers at this confer-
ence, in addition to being part of the
Indian delegation.

The background

Women are traditionally under-repre-
sented in science in general and physics
in particular. Moreover, the fraction of
women in these fields decreases mark-
edly with each step of career advance-
ment. A working group was established
by IUPAP in 1999 to hold an interna-
tional conference on ‘Women in Physics’
to understand the reasons that led to this
under-representation and to identify stra-
tegies to increase the participation and
impact of women in physics. Such
strategies will also lead to the advance-

*A report on an international conference enti-
tled “Women in Physics’ held at the UNESCO
Centre, Paris during 7-9 March 2002 under
the auspices of the International Union of
Pure and Applied Physics.

ment of women in other professions that
are essential to progress in a highly tech-
nological society. Although the problem
of under-representation of women in

scientific professions is universal, there
are important regional differences in

the manifestations of the problem. The
working group on women found that

there were almost no data available reg-
arding the participation of women in

physics for most countries. Hence, one of
the tasks of the working group before the
conference, was to collect these data
from different countries. First, country-
wide data on physics education and

employment, starting from literacy levels
to first degrees, to Ph Ds and faculty
levels, with gender-wise break-up were
needed. In India, this was obtained with
a lot of effort by Nandini Trivedi, who
was then a member of the working
group, through various government
channels. Then, more detailed personal
data were collected (in India by Sumathi
Rao) through questionnaires distributed
to working women physicists in each

country. The data collected were ana-
lysed and presented at the conference,
which set the stage for various other

talks and discussions at the meeting. The
working group decided that it would be
useful to have the following six discus-
sion topics at the conference: (1) Attract-
ing girls into physics; (2) Launching a
successful physics career; (3) Getting
women into the physics leadership struc-
ture, nationally and internationally; (4)
Improving the institutional climate for
women in physics; (5) Learning from
regional differences and (6) Balancing
family and career.

The proceedings

Philippe Busquin, Commissioner for
Research of the European Union; Walter
Erdelen, Assistant Director-General for
Natural Sciences at UNESCO and Burt
Richter, President of [UPAP each gave a
speech to open the conference and wel
come the participants. Eleven invited
speakers, from different parts of the

world, used their personal experience to
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describe the situation and barriers faced
by women physicists as well as initia-
tives that have been undertaken to imp-
rove the situation in different parts of the
world. Small discussion groups met in
the afternoons to enable everyone to
participate in discussions on the six top-
ics mentioned above, and share informa-
tion, problems and successful practices
from various perspectives. Key elements
of the discussions of the subgroups were
then conveyed to the rest of the partici-
pants through a plenary talk by the dis-
cussion group leader.

Sumathi Rao was asked to take up the
responsibility and organize the discus-
sion group on the topic of attracting girls
into physics which she shared with other
members of the working group, members
of the Indian delegation and some par-
ticipants from Europe, the US and
Ghana, who were interested in the sub-
ject. An interesting point that came to the
fore was that when discussing the issue
of attracting girls to physics, we in India
tend to think of the whole range from
high school to research, whereas in the
developed countries, they tend to confine
the discussion only to the high school
level. One of the reasons for this is that
unlike in many countries, in India, the
study of physics and other sciences is not
considered a male prerogative, so there
are no barriers to girls taking up the
study of science at the high school level.
The primary reasons for women dropping
out of science in India tend to be mar-
riage and family-related issues, and arise
at much later stages in their careers.

The conference venue had a permanent
exhibition hall, where all the participat-
ing countries had put up informative
posters, which were displayed through-
out the duration of the conference. There
was a great deal of vigorous interaction
and information exchange among the
participants during the conference, which
provided much food for thought and
avenues for action. The commonality of
views of working women physicists com-
ing from 65 countries as well as that of
the problems faced by them in their
careers came as a surprise to many of us.
An important benefit of the conference
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for many of us was the access to the
painstaking and careful statistics that had
been collected and which exposed the
under-representation of women and the
inequitable treatment meted out to them
at all stages in their careers. The most
significant observation from the statistics
was the phenomenon of the ‘leaky pipe-
line’, by which a number of women
physicists drop off at each stage of edu-
cation and advancement. Although the
figures vary slightly across countries and
disciplines, the overall picture remains
the same and is rather bleak.

Here are some actual figures to sup-
port the above sad conclusion. The frac-
tion of B Sc degrees in physics obtained
by women ranges from a low of 6% in
the Netherlands to a high of 36% in Po-
land, with India at the upper end of the
spectrum at 32%. The fraction of Ph D
degrees awarded to women again ranges
from 8% for Japan to 23% for Poland,
again with India doing quite well at 20%.
While detailed data on the fraction of
permanent positions available to women
were not available across countries,
about 10% of the faculty positions in
physics in Indian universities are held by
women. At the senior level the numbers
fall to barely 3% at the full professor or
equivalent grades in practically all coun-
tries. When the numbers are so small,
statistics does not convey the full enor
mity of the situation, even when all the
natural sciences and engineering disci-
plines are included. For this, one needs
to realize that there were only three
women professors of chemistry in the
United Kingdom when the data were
compiled. The situation in industry was
similar, although developing countries
possess few opportunities for employ-
ment of scientists compared to developed
countries. In countries like the US where
pay is negotiated, there was a pay gap
between men and women which got
wider with increasing levels of seniority;
with the pay differential being 5.7%
at the instructor’s level and increa-
sing to 9.4% at the professor’s level.
Another way in which women are dis-
criminated against, is by slowing down
their promotions. Detailed statistics from
Japan showed that it takes women, on an
average, ten years longer than their male
colleagues to advance professionally to
the rank of a professor despite compara-
ble or far better performance levels as
measured by statistical indicators. A
report from the US on a study at the
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Massachusetts Institute of Technology
showed that women professors consis-
tently had less laboratory and office
space and were paid less than their male
colleagues.

These facts came as eye-openers and
strengthened the determination of the
delegates to take action which could
balance out such inequities, and prevent
their recurrence in the future. While
there are common factors in the situation
faced by woman physicists the world
over, the discussion also brought out
important regional differences. The issue
of sexual harassment came up as a con
mon problem, although the degree of its
extent varied significantly in different
countries. While the necessity of a sup-
portive family structure, especially that
of encouragement and support from the
spouse, clearly emerged as a common
and important requirement for all
women, women physicists from develop-
ing countries felt that the need for
change in social attitudes was a more
pressing issue than those from developed
countries, who focused more on changes
in institutional conventions and prac-
tices. The action plan to remedy the
situation will therefore need to have sig-
nificant regional variation. The US and
European Community initiatives in this
direction have underlined the utility of
involving social scientists and physicists
towards this end. Another important les-
son drawn from the experience of our
North American and European col-
leagues is that pro-active measures do
pay dividends in terms of the increase in
the participation of women physicists at
all levels.

Resolutions and recommendations

The conference adopted eight resolutions
directed at schools, universities, research
institutes, industrial laboratories, scien-
tific societies, national governments,
granting agencies and at the organizer
TUPAP. The discussions at the confer-
ence also resulted in a set of recommen-
dations which could help in increasing
the participation of women in technology
and science. Some key elements of these
resolutions and recommendations are
summarized below. Further details of
these resolutions as well as a great deal of
other material about the conference can be
found at the site http://www.if.ufrgs.br/
barbosa/conference.html.

Girls should be given the same oppor-
tunity and encouragement as boys to
learn physics in schools. Methods and
textbooks used in teaching physics
should include those that have been
shown to draw the interest of girls to
physics and foster their success. One way
is to provide young girls and their par-
ents with opportunities to see ways in
which physics has a positive impact on
society. Parents should be educated
about opportunities for their daughters
and also how to encourage them. They
should also be requested to educate boys
to share family responsibilities and to
expect women to have professions.

Undergraduate physics education
should be made more welcoming to stu-
dents, boys as well as girls, by using a
broad interdisciplinary approach to phys-
ics; providing flexible entry criteria to
the physics major; and allowing early
participation in research. Young women
often feel isolated and unwelcome in
physics. This can be overcome by mak-
ing special efforts to provide enlightened
and supportive mentors and supervisors
for women physicists who will help them
overcome the visible and invisible barri-
ers to their success as scientists.

Since studies have shown that women
scientists have not been treated fairly
even in top universities and research
institutes, institutions must examine and
communicate their policies and practices
to make sure that they promote equity. It
is of key importance that universities
guarantee transparent and fair mecha-
nisms of recruitment and promotion.
Transparency can be aided by havinga
requirement for decisions to be reported
and explained and by having written rules
and policies. Similar policies should be
followed by agencies which grant res-
earch funding. Limits on age of eligibil-
ity or grant structure and duration which
seriously disadvantage applicants taking
family leave, should be reconsidered.

Having a family should not be allowed
to impede women’s participation in scien-
tific careers. A family-friendly environ-
ment that provides child-care facilities,
flexible working schedules and employ-
ment opportunities for dual career fami-
lies will enable career success.

Institutional governance has been
found to be dominated by men. Women
need to be included in institutional gove-
rnance, particularly on key policy com-
mittees. Women must have input into
those policies that control their destinies.
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It is important for the development of
young women physicists to see success-
ful women active in research, teaching
and leadership. Scientific and profes-
sional societies can and should play a
major role in increasing the number and
success of women in physics. Each soci
ety should have a committee or working
group that is responsible for such issues
and that makes recommendations to the
society as a whole. At a minimum, socie-
ties should do the following things: work
with other organizations to collect and
make available statistical data on the
participation of women in physics at all
levels; identify women physicists and
publicize them as role models; include
women on programme committees and as
invited speakers for society-sponsored
meetings and conferences; and include
women on editorial boards of society
journals. Additionally, national planning
and review committees should include
women, and awards of government funds
should only be made to organizations
and institutions that make gender equity
a part of their policies.

The follow-up

Finally, it has been recommended to the
organizers of the conference, viz. IUPAP
as an international organization of physi-
cists which exerts considerable influence
on the physics community through its

statements and activities, to communi-
cate the results of this conference to
international scientific organizations in
other fields, and also to continue its
working group on women in physics and
empower it to establish an international
advisory committee with a member from
every participating country. It is hoped
that this group will form the basis of a
network that can continue the work of
increasing the number and success of
women in physics.

It is expected that these recommenda-
tions will be discussed at the IUPAP
general body meeting scheduled to take
place at Berlin in October this year.
Meanwhile, it is heartening to note that a
few of the measures suggested at the
meeting are already in place in India.
Administrative initiatives have led to
increased age limits for women post-
doctoral CSIR fellowships as well as for
the DST Young Scientist programme.
DST (Department of Science and Tech-
nology) has also formed a thematic sub-
group on technology transfer and capac-
ity-building for local level planning,
which is discussing steps to be takento
provide support for women to have phys-
ics and technology as a career. Some
measures have already been taken up to
deal with the issue of sexual harassment,
not for women scientists alone, but for
all women at their workplaces. The gov-
ernment of India has strong guidelines
about harassment and the Supreme

Court has legislated that women’s cells
which deal with such cases should exist
in all state and centrally-funded insti-
tutions. However, further efforts are
needed before such cells become opera-
tional and effective in academic institu-
tions. Other issues also need to be

tackled at the administrative and institu-
tional levels. These include measures to
help women overcome the crucial barrier
between the post-doctoral and faculty
positions, and also to increase their rep-
resentation in decision-making bodies to
levels which more truly reflect the high
degree of achievement reached by many
women. Institutional infrastructure needs
to be improved to make it women and
family-friendly. Further action needs to
be taken before women can participate in
advancing the frontiers of science and
technology on an equal footing with
men. We hope the coming years will
bring further initiatives in this direction.

Rohini Godbole*, CERN, Theory Divi-
sion, CH-1211, Geneva, Switzerland and
Centre for Theoretical Studies, Indian
Institute of Science, Bangalore 560 012,
India; Neelima Gupte, Department of
Physics, Indian Institute of Technology,
Chennai 600 036, India; Sumathi Rao,
Harish-Chandra Research Institute,
Allahabad 211 019, India

*For correspondence.
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Dichotomy between grain surplus and widespread endemic hunger*

A consultation to suggest methods of
ending the prevailing ‘dichotomy bet-
ween grain surplus and widespread end-
emic hunger’ was recently organized by
the National Academy of Agricultural
Sciences (NAAS). The consultation was
chaired by V. L. Chopra (President
NAAS). Since this issue is of great na-
tional concern and significance, a brief
resume of the major points made at the
consultation is given here.

Both in terms of incidence and abso-
lute numbers, India has the largest num-
ber of children, women and men going to

*A report on the meeting organized by the
National Academy of Agricultural Sciences at
New Delhi on 11 July 2002.

bed undernourished in the world. Al-
though the Food Corporation of India has
currently over 65 million tonnes of food
grain stocks, and there are numerous
safety net measurers of the Government
of India for the economically and soci-
ally underprivileged sections of the soci
ety, the FAO has listed India as one of
the countries which has not been able to
achieve the target of the World Food
Summit of 1996, in terms of reducing the
number of undernourished. This calls for
serious introspection of both our strate-
gies for fighting hunger as well as of our
ethical commitment to the cause of hun-
ger-free India.

The prevalence of endemic hunger
should no longer be accepted as unavoid-
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able. The social security systems for the
able-bodied poor should include a food
component in the form of an open-ended
National Food Guarantee Scheme on the
model of Maharashtra’s employment
guarantee scheme. The public distribu-
tion system should be strengthened and
should be designed to reach the unrea-
ched. On the basis of ICMR norms,

about 158 million persons, belonging to
about 32 million households, fall under
the category of ultra-poor and need

immediate assistance to help them to

lead a healthy and productive life. They
are best identified by Gram Sabhas and
local bodies. They can be issued with
Food Entitlement Coupons,which should
entitle them to be provided with work
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