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W
om

en in Physics:
 W

hy so few
?

Janis M
c�K

enna
U

niversity of B
ritish C
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A
 conference  w

as
organized by the IU

P
A

P
  in

M
arch in P

aris.
G

oals:
♥

T
o understand severe

under-representation of
w

om
en in physics

♥
develop strategies to

increase participation of
w

om
en in physics

W
om

en In Physics
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♥
W

om
en are an untapped source of talent

and innovation:  m
ore new

 ideas and
breakthroughs if m

o
re people doing physics

(not just m
ale half of hum

anity!)
♥

M
ore scientifically literate public if m

ore
people (m

en &
 w

om
en) trained in science

♥
F

airness - taxpayers foot bill - shouldn’t w
e

all have equal opportunities?

W
hy B

other Increasing
F

em
ale P

articipation?
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A
 large num

ber of
retirem

ents is resulting in
M

A
N

Y
 opportunities for

physicists in industry,
governm

ent and academ
ia

N
O

W
.

W
hy especially urgent

now
?
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♥
O

ver 300 physicists
♥

~
15%

 m
en

♥
T

eam
s from

 65 countries
♥

P
lenary talks from

 all
m

ajor regions: 
       

(A
frica, E

urope, N
orth  &

 S
outh 

A
m

erica, A
sia)

♥
P

osters from
 each country

T
he C

onference
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6 D
iscussion G

roups for ideas &
  brainstorm

ing:

♥
Launching a successful physics career

♥
G

etting w
om

en into physics leadership
♥

Im
proving the institutional clim

ate
♥

Learning from
 regional differences

♥
B

alancing fam
ily and career

♥
A

ttracting girls into physics

D
iscussion G

roups
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S
urvey conducted by  IU

PA
P,  analyzed &

 published by A
IP.

O
ver 1000 resp

onses from
 w

om
en physicists in 55 countries.

2/3 of respondents had PhD
 degrees.  (but biased)

♥
Interest in physics typically starts early (high school)

♥
S

u
pport of fam

ilie
s and te

achers/m
entors/graduate supervisors

frequen
tly cited as contribu

tin
g to su

cce
ss

♥
G

enerally h
ad positive

 e
xperien

ces as grad/un
dergrad students

♥
Leaky pipelin

e phen
om

enon exists aroun
d th

e w
orld

♥
challen

ges in balancin
g fam

ily and career: but w
om

en w
ithou

t
children n

o m
ore su

ccessful th
an th

o
se w

ith! ( la
w

, “m
om

m
y-track”)

♥
3/4 of w

om
en w

ould choose physics again
.

P
re-conference survey
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♥
F

raction of w
om

en in physics differs greatly by coun
try -no

cou
ntry h

ad >
35%

 w
om

en at P
hD

 level ⇒
 no intrinsic barrier

♥
D

e
arth of w

om
en in sen

ior positions
♥

D
iscrim

in
ation, low

er exp
e
ctations, cronyism

, sexual h
arassm

ent
♥

A
nti-correlation of fraction of w

om
en w

ith salary and prestige?
♥

U
S

 figure
s of m

arried ph
ysicists:                                                

2/3 of w
om

en ph
ysicists m

arried to scientists,                              
yet only 1/5 of m

ale physicists are m
arried to scientists

♥
W

om
en in d

e
velopin

g nation
s face greater obsta

cle
s

♥
S

u
rve

ys do n
ot inclu

de w
om

en w
ho left ph

ysics - presum
ably

m
any had reasons to leave - bu

t w
e cann

ot locate them
 to ask!

Surveys &
 D

iscussion
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R
om

an C
zujko (U

SA
):   R

esources, O
pportunities and E

ncouragem
ent:

F
indings from

 the International S
tudy o

f W
om

en in P
h
ysics (A

IP
 report)

T
eresa R

ees (U
K

) :  W
om

en and S
cience in E

urope: A
 R

e
vie

w
 of N

ational
P

olicies
C

laud
ine H

erm
an

n (France):  "T
h
e
 E

uropean U
nion R

eport on
 W

om
en and

S
cience " (E

T
A

N
 report) and a F

rench Exp
erience

C
hen Zhili (C

hina):  W
om

en in P
hysics: Th

e
 V

iew
 from

 C
hina

K
arim

at M
ah

m
oud El-S

ayed (E
gypt):  W

om
en in P

h
ysics: Th

e
 situation in E

gypt
Elisa B

aggio Saitovitch (B
razil):  P

ersonal E
xperience as a Latin A

m
erican

P
h
ysicist

M
asako B

ando (Japan):  S
tatus o

f W
om

en in P
h
ysics of Japan and F

uture
A

sp
e
cts: F

indings from
 Q

uestionnaire of JP
S

 and JAP
S

Iya Ipatova (R
ussia):  R

u
ssian W

om
en in P

h
ysics:  Line of Life

C
atherine C

esarsky (G
erm

any):  W
om

en in S
cience: P

e
rsonal Im

pressions
N

ancy H
opkins (U

S
A):  W

om
en F

aculty in S
cience at M

IT
R

hohini G
odbole (India):  B

eing a W
om

an Physicist: A
n Indian P

erspective

P
lenary S

essions
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M
arie D

’Iorio, Janis M
cK

enna (A
le

x), E
ric S

ven
sson, A

nn M
cM

illan

C
anadian T

eam
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P
ercentage of W

om
en in P

hysics

1995 C
A

P sponsored survey:
18%

  B
Sc

13%
 PhD

5%
 faculty

     2%
 tenured  faculty

2001 C
A

P U
pdate:

22%
  B

Sc
15%

 PhD
8%

 faculty
     5%

 tenured faculty

H
ow

 are w
e doing in

C
anada?
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U
S

 statistics
P

ercent of B
S

c &
 P

hD
 degrees in U

S
A

earned by w
om

en (A
IP

)

U
S

 statistics are 
com

parable to those 
in C

anada
(leveled off at ~

13%
!)
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U
S statistics (A

IP)
Percent of B

Scs
earned by w

om
en

Percent of PhD
s 

earned by w
om

en
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1995 C
A

P sponsored survey:
45%

  of Physics d
epts had no w

om
en faculty

          (36%
 PhD

 granting)
80%

  had 0 or 1 w
om

an faculty m
em

ber                      (72%
   “                           )

2001 C
A

P U
pdate:

26%
  have no w

om
en faculty                                               

(10%
 PhD

 granting)
58%

  have 0 or 1 w
om

an  faculty m
em

ber                   (58%
  “                          )

S
ituation has im

p
ro

ved in past 6 years
                 ⇒

 b
u

t w
e still have a long w

a
y to go

W
om

en in Physics
D

epartm
ents in C

anada



Septem
ber 26, 2002

U
 T

oronto C
olloquium

,   Janis M
cK

enna,  U
 B

ritish C
olum

bia
17

R
ep

o
rt o

f E
T

A
N

  (E
u

ro
p

ean
 T

ech
n

o
lo

g
y A

ssessm
en

t N
etw

o
rk)

♥
G

athered statistics from
 across E

uropean U
nion in fields of

science a
nd technology

♥
T

rends differ grea
tly from

 Latin to G
erm

anic countries
(culture)
♥

W
om

en a
re m

ore than half all underg
raduates (average is  >

 50%
! ).

♥
leaky pipeline

 phenom
e

non exists w
ithin E

urope too.
♥

F
ound shocking exclusion and seg

regation, an
d dearth of

w
om

en in senior positions, even desp
ite cultural differences.

♥
C

onclude
d under-re

presentation of wom
en thre

atened the
goals of science - in addition to being w

asteful and u
njust.

♥
“old-boys” n

e
tw

ork in place
♥

A
ttracting young people in

to
 scien

ce is challen
ging

Situation in E
urope
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2001 N
SE

R
C

 Statistics
( num

ber of grants, not am
ount )

M
en

W
om

en
N

ot identified
Physics:  

91%
6%

3%

A
stronom

y:     
 

 90%
7.5%

2.5%

All N
SER

C
 science

&
 engineering

 81%
12%

7%

A
t this level, P

hysics has no problem
s  ⇒

 unlike  Sw
edish and 

          B
ritish findings

R
esearch G

rants in C
anada



Septem
ber 26, 2002

U
 T

oronto C
olloquium

,   Janis M
cK

enna,  U
 B

ritish C
olum

bia
19

A
nalysis of peer-review

 scores for postdoctoral
fellow

ships (bio-m
edical) in Sw

eden (1997):
44%

 of P
hD

s earned b
y w

om
en, bu

t only 25%
 of postdoc

fe
llo

w
ships and 7%

 of professorial positions held by wom
en)

1. R
a
w

 “com
pe

tence scores” of  5 revie
w

ers for all biom
ed

postdoc fe
llo

w
ship ap

plications in 19
95 exam

in
ed.

2. S
cientific productivity m

easu
red using 6 d

ifferent “objective”
m

ethods (total pubs, first author, citations, a
nd sam

e w
eighted

b
y journal “im

p
act” factor from

 external international source)
R

eview
ers gave w

om
en a “com

petence score” 2.6 tim
es sm

aller
than m

ales w
ith sam

e scientific productivity.     A
dditionally

nepotism
 found - rankings hig

her for  applicants w
ith ties to on

review
 com

m
ittee m

em
ber.       D

enm
ark, N

etherlands sam
e, U

K
 not.

Sw
edish Fellow

ship Study
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N
ational Parental L

eave:   Legislated policy -
          m

other or father, partial sa
lary from

 governm
e

nt

A
ffirm

ative A
ction:   N

S
E

R
C

 U
F

A
 program

 -
 

w
om

en or aborigin
al peoples,  p

artial sala
ry support

specific policies at som
e universities

A
w

areness P
rogram

s:
♥

C
W

E
S

 - 5 regiona
l N

S
E

R
C

 chairs in scien
ce &

 enginee
ring

♥
W

E
S

 - 25 unde
rgrad sum

m
er rese

arch fellow
ships- 3 yrs

♥
Let’s T

alk S
cien

ce - pairs grad studen
ts w

ith ele
m

entary or
high sch

o
ol classes.

♥
 + m

ore...

C
anadian P

rogram
s
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M
IT:   F

ound fem
ale facu

lty in scie
nce had:

! Less lab sp
ace 

! L
o
w

er sala
ries

! F
e

w
er professorial chairs            ! F

e
w

er resources
! M

ore teaching a
ssignm

ents        ! M
ore com

m
ittee w

ork

S
urprise

: each gen
eration of faculty, includin

g those
currently senior, began care

ers belie
ving gen

der
discrim

ination had b
een elim

ina
ted, but w

ere m
a

rginalized
and exclude

d from
 significan

t roles in their depts and at the
university as they progressed through the

ir careers
Sim

ilar findings at C
altech released shortly afterw

ards and
about a d

ozen other U
S institutions recently released  sim

ilar
studies.    A

gree w
ith ETA

N
 findings.

Institutional R
eports
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M
any specific recom

m
endations w

ere
suggested during the conference.  N

ot all are
applicable to all countries or situations.

M
ost of these recom

m
endations, if

im
plem

ented, w
ill im

prove physics for m
en as

w
ell as w

om
en

R
ecom

m
endations
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♥
R

evise educational curricula to connect
physics w

ith m
edicine, biology, environm

ent,
technology +

 applications
♥

T
eacher play im

portant role in attracting boys
and girls into physics
♥

S
ocial/cultural situations in som

e countries
place little value in education of girls
♥

H
elp girls netw

ork
♥

R
aise boys to share in fam

ily responsibilities

A
ttracting G

irls
♥

Im
age of P

hysicist: nerdy, dull,
m

ale.  In developing w
orld- none
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♥
W

hat is su
ccess?

♥
T

ranspa
rent an

d gen
der-blind

processe
s for im

portan
t decision

s
♥

S
ensitize teach

ers to g
ende

r
issues
♥

P
rovide m

entors fo
r m

en and
w

om
en

♥
P

ossibility to shorten postd
oc

and post-po
stdoc p

hase w
h

ich
have inheren

t insecurity a
nd

relocation requirem
en

ts

L
aunching a S

uccessful C
areer
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♥
R

espect and value fa
m

ily obligation
s

♥
W

om
en carry bu

lk of resp
onsibility for ch

ildcare an
d

elder ca
re (especially in develop

ing na
tions)

♥
P

ause “career-clock” and have flexible a
ge lim

its for
grants/fellow

ships, so as no
t to d

isadvan
tage peop

le
for takin

g tim
e fo

r fam
ily responsibilities (ch

ild/elders)
- done for m

ilitary service
♥

F
undin

g source
s to he

lp peo
ple retu

rn afte
r “fam

ily
leave/service” - already d

one in m
any cou

ntries fo
r

m
ilitary service

♥
H

eed dual-caree
r problem

, crea
tive solutio

ns

B
alancing Fam

ily and C
areer
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♥
pipeline leaks w

orldw
ide

♥
A

ppoint w
om

en to positions of leadership, include
them

 on im
portant com

m
ittees in their institutions,

countries, professional societies and IU
P

A
P

♥
Involve m

ore people in leadership. C
onsider

innovative approaches such as term
 appointm

ents
and novel structures.

W
om

en in Physics L
eadership
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♥
G

O
A

L- n
ot to list ‘best’ cou

ntries, bu
t to le

arn an
d

app
ly successful techniqu

es
♥

S
om

e co
untries p

ipeline d
ribbles (eg T

urkey, P
oland

)
♥

In A
frica and S

outh
ern E

uro
pe te

aching is highly
valued professio

n for w
om

en - highe
r fraction o

f w
om

en
♥

F
orm

er S
oviet countries - ‘brain drain’ o

f m
ale

physicists to w
est, lea

ving m
ore w

o
m

en in ph
ysics

♥
Iran, India + som

e oth
er coun

tries, physics n
ot “m

ale”
subject. B

ut w
a

ges an
d prestige are lo

w
 -  depressin

g
reason for large fraction o

f w
om

en

L
earning from

 
R

egional D
ifferences
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♥
m

ake tangible resource allocation transparent
(space, funding, equipm

ent, child-care facilities…
)

♥
address issues such as safety, sexual

harassm
ent, discrim

ination
♥

A
ccess to resources too often via “O

ld B
oy’s

N
etw

ork”- transparen
cy

♥
In d

evelopin
g nations, ta

ngible reso
urces very sca

rce-
cond

itions m
ost o

ften w
o

rse for w
om

en
♥

N
eed anti-discrim

ination la
w

s legislated and enforce
d.

Im
proving Institutional S

tructure
A

nd C
lim

ate for Physics



Septem
ber 26, 2002

U
 T

oronto C
olloquium

,   Janis M
cK

enna,  U
 B

ritish C
olum

bia
29

♥
P

hysics plays a key role in understanding the
w

orld w
e live in

♥
physicists contribute in m

any w
ays to the w

elfare
and econom

ic developm
ent of nations

♥
know

ledge and problem
-solving skills of

physicists are essential in m
any professions,

industries and society at large
♥

In order to thrive, every country m
ust achieve a

highly educated population of w
om

en and m
en,

fully engaged in m
aking decisions im

portant to their
w

ell being. R
esolutions
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1.  D
irected at Schools and G

overnm
ent Sponsors:

♥
G

ive girls sam
e opportunities as boys

♥
P

arents and teachers encourage girls
♥

Include m
ethods and textbooks w

hich
interest girls and foster their success.
♥

S
how

 children w
ays in w

hich physics can
help im

prove peoples’ lives.
♥

G
ive young girls opportunity to see w

ays
that physics has a positive im

pact on society

R
esolutions
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2. D
irected at U

niversities (students):
♥

G
ive fem

ale students sam
e opportunities as m

ales
♥

A
bolish policies that perpetuate discrim

ination
♥

A
dopt policies that prom

ote inclusion
♥

allow
 early participation in research

♥
providing m

entoring
♥

expose students to im
portant contributions physics

m
akes to other sciences, industry and daily life.

♥
these practices w

ill have a positive effect on young
w

om
en, w

ho often feel isolated &
 unw

elcom
e in

physics.  (also w
elcom

ing environm
ent for m

en, too)

R
esolutions
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2.  D
irected at U

niversities (F
aculty &

 researchers):
♥

E
ven at top research institutions, w

om
en scie

ntists have not
been trea

ted fairly w
ith respect to their m

ale colleagues. (not
o

n
ly harm

ful to w
om

en in scien
ce but in long run harm

ful to
science a

s w
ell).

♥
U

n
iversities m

ust exam
ine an

d com
m

u
nicate their policies

and pra
ctices to m

a
ke sure that they prom

ote equity
♥

guara
ntee transparen

t and fair m
ech

anism
s of recruitm

ent
and prom

otion.
♥

access to research fundin
g, facilitie

s and sufficient tim
e for

research
.

R
esolutions
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2.  D
irected at U

niversities (F
aculty &

 researchers):
♥

H
a
ving a fam

ily should not im
pe

d
e

 w
om

en's participa
tion in

scientific care
ers.

♥
A

 fam
ily-friendly environm

e
nt that provides such thin

gs as
child

-care facilities, flexible w
orking schedules and

em
p

lo
ym

ent opportunities for dual caree
r fam

ilie
s w

ill ena
ble

career succe
ss.

♥
U

n
iversity g

o
vernance is dom

inated b
y m

e
n:  W

om
en n

eed
to be included in university and physics departm

e
nt

g
o
vernance

, particula
rly on key policy com

m
ittees.

R
esolutions
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3.  D
irected at R

esearch Institutes
♥

fundin
g, facilitie

s and sufficient tim
e for research

.
♥

Institute dire
ctors should m

ake sure that policie
s that

prom
ote gende

r equity in recruitm
ent and prom

otion are
adopted and e

nforced.
♥

T
o

o
 often "glass ceiling" is allo

w
ed to stop advancem

ent of
w

om
en

's careers.
♥

Institute dire
ctors should take an a

ctive part in ensuring that
fam

ily-friendly practices such as child
-care facilities an

d
flexible w

orking schedu
les are available to all.

♥
S

urve
ys repe

atedly sh
o
w

 that a leading concern is bala
ncing

career an
d fam

ily life; having a fam
ily should not be allo

w
ed to

im
p

ede successful p
articipation in scie

ntific research.

R
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4.  D
irected at Industry:

♥
Indu

stries w
ill be

nefit from
 policies that allow

 w
om

en
scientists to be successful.
♥

Indu
strial m

a
nagers and re

search dire
ctors should m

ake
sure that policies that prom

ote gend
er equity in recruitm

ent
and prom

otion are adopted a
nd enforced.

♥
T

o
o

 often "glass ceiling" is allo
w

ed to stop advancem
ent

o
f w

om
en's careers.

♥
M

ake child-care facilities and fle
xible w

orking schedu
les

are available to all.
♥

a lead
ing concern is balancing care

er and fam
ily life;

having a fam
ily should not be allo

w
ed to im

pede su
ccessful

particip
ation in scientific resea

rch.

R
esolutions
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5.  D
irected at S

cientific Societies:
♥

S
cientific &

 professio
nal societies shou

ld play a m
ajor

role in incre
asing th

e nu
m

ber &
 succe

ss of w
om

en in
physics.
♥

w
ork w

ith oth
er organ

izations to collect a
nd m

ake
availab

le statistical d
ata o

n the participation of w
om

en
in ph

ysics at all leve
ls

♥
include w

om
en on program

 co
m

m
ittees an

d as invite
d

spea
kers for society-sponsored m

eeting
s and

confe
rences

♥
 include w

om
en o

n edito
rial boards of society journals.
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6.  D
irected at N

ational G
overnm

ents :
♥

P
h

ysics pla
ys key role in unde

rstanding the w
orld

 w
e live

in, an
d physicists contribute strongly to the econom

ic and
cultural d

e
velopm

e
nt and w

elfare of nations.
♥

In every nation's self-interest to p
ro

vide physics education
for all citizens and sup

port advance
d education and

research
.

♥
G

o
vernm

ents m
ust ensu

re that w
om

en have the sam
e

access and ch
ance for success as m

en.
♥

N
ational plann

ing/review
 com

m
ittees in

clude w
om

en
♥

A
w

ards of governm
ent funds should only be m

ade to
organizations and institutions that m

ake gen
der equity a

part of their policies.

R
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7.  Directed at G
ranting A

gencies:
A

gencies that m
ake funding available for scientific research play a

 ke
y

role in prom
oting the success of individual scientists a

s w
ell as science

as a w
hole.

♥
P

a
st studies h

a
ve

 sh
o
w

n
 e

vidence for gender bias in the review
process.  E

nsure that all people have sam
e access to

 research fun
ding

♥
all com

petitions for funding should be transparent and w
idely

publicized
♥

criteria for obtaining funds should be clear
♥

w
om

en
 sh

ould be included on all review
 and decision m

aking
com

m
ittees.

♥
Lim

its on age of eligibility or grant structure and duration th
a
t seriously

disadvantage applicants taking fam
ily leave sh

ould be reconsidered.
♥

G
ranting agencies sh

ould m
aintain and m

ake available
 sta

tistical data
b
y g

ender, including such inform
ation as the proportion and

qualifications o
f w

om
en and m

en

R
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7.  Directed at IU
PA

P:
IU

P
A

P
 is the international organ

ization of physicists and as
such exerts considerable influence on the physics com

m
un

ity
through its statem

en
ts and activities.

♥
IU

P
A

P
 should endorse above resolutions aim

ed at other
groups &

 exam
ine its ow

n actions to m
ake su

re they
contribute to increasing the nu

m
be

r &
 success of w

om
en in

physics.
♥

IU
P

A
P

 should help com
m

unicate results of this conference
to international scientific organ

izations in other fields.
♥

IU
P

A
P

 sponsors m
ajor international conferen

ces; a
criterion for such sponsorship should be the dem

onstration
th

a
t w

om
en are included on the In

ternational A
dviso

ry
C

om
m

ittees and P
rogram

 C
om

m
ittees.
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7.  Directed at IU
PA

P:
♥

IU
P

A
P

 should require conference organizers to report
gend

er distribution of invited speake
rs.

♥
IU

P
A

P
 should encourage a

ll of its national L
iaison

com
m

ittees to inclu
d

e
 w

om
en am

ong their m
em

be
rs.

♥
Liaison com

m
ittees should also advocate these

resolutions in their countries.
♥

IU
P

A
P

 should continue its W
o

rking
 G

ro
u

p
 o

n
 W

o
m

en
P

h
ysics and em

p
o
w

er it to establish a
n international

a
d

viso
ry com

m
ittee w

ith a m
em

ber in as m
any countries as

possible.
♥

F
inally, this group w

ill form
 basis of n

e
tw

ork to continue
w

ork of increa
sing num

ber &
 success of wom

en in physics.
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♥
incredibly unique &

 inspiring conference
♥

eye-opening inform
ation shared

♥
S

ense of hope &
 excitem

ent for w
om

en in physics
♥

R
esolutions and recom

m
endations  w

ill im
prove

w
ork environm

ent for m
en

 as w
ell as w

o
m

en
♥

valuable opportunity to netw
ork internationally

♥
T

his is just the start

Full conference details, including articles
and proceedings are now

 online:
h
t
t
p
:
/
/
w
w
w
.
i
f
.
u
f
r
g
s
.
b
r
/
~
b
a
r
b
o
s
a
/
c
o
n
f
e
r
e
n
c
e
.
h
t
m
l

C
onference sum

m
ary

http:/
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B
ritish colleag

ues (G
. G

ehring):

"T
here is am

ple data that intelligence is distribute
d equally

betw
een the sexes. G

irls are perform
ing w

ell in all school and

university exam
inations. If it is im

portant to have the m
ost able

scientists in the best-eq
uipped laborato

ries to m
aintain the

science and technology base, then it m
akes sense to choose them

from
 the w

hole population, rather than just the m
ale half.   In so far

as w
om

en are different, they bring im
portant team

 w
orking skills

to the science environm
ent."

R
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M
ildred Spiew

ak
D

resselhaus,  1930-

R
osalind F

ranklin  
       1920-1958

E
m

m
y N

oether 
1882 - 1935 

L
ise M

eitner   
  1878-1968 

M
aria G

oeppert M
ayer 

   1906-1972
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M
arie S

klodow
ska C

urie
1867-1934

Irène Joliot-C
urie

1897-1956 

Jocelyn B
ell B

urnell 
           1943- 
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