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In January 2002 the Secretary of State for Trade and
Industry, the Rt.  Hon.  Patri cia Hewi tt  MP, asked  me to pre p a re a
high level report  outl ining a strong and effective  approach  for the
UK on the  diff icul t ie s for women in science 1, with spec if ic  points
for  ac tion.  

She was concerned that  women in science are not  appro p r i a t e l y
re p resented in al l  aspects  of  the scien tif ic  career  path,  in both  the
pr ivate and public  sectors,  a  concern she shares with the Min is ter
for  Sc ience  and Innovation Lord Sainsbury,  the Chief Sc ienti f ic
Advisor  Professor David  King and  the Di rector General  of  the
R e s e a rch Councils Dr  John Ta y l o r,  

T h e re was consensus that  someth ing  needed to be done,  but i t  was
far  harder to pinpoint  realist ic  key action points with the potential
to be immediately  eff e c t i v e .

I was delighted  to  take up this  challenge,  as  I have  a st ro n g
personal  conviction that  any indiv idual should  be able to work in
science to the extent,  and  at  the l evel ,  appropriate for the ir
personal    choices,  and commensurate with their ab il it ies ,  but
without gender  as  a constrain ing fac tor.

My sights  were set  on de livering  a small  number o f c lear action
points to  define a new integrated approach.  

Our terms of  re f e rence were:  

l to consider UK activity along wi th overseas act iv it ies  and
identify  priorit ies  for more focused action

l to consider the success and  fai lures of  women in  science
o rganisations and how they might be more eff e c t i v e

l to consider  ways of  addressing the apparent blockage of
p romotion  in  Higher Education  to ensure more women are
recognised for their  contribution

l to rev iew the  outputs of  the Women in Science event held at
Canada House in May 2000 and comment on whether action is re q u i red 

a n d

l to advise on what could be done to improve the re c ru i t m e n t
and retention of  women in SET,  increase the number  of women in
po licy making and recognise women’s achievement and
contr ibution to SET (historical ly  and curre n t l y ) .

p r e f a c e

S E T  F a i r   P r e f a c e

1
W h e re sc ience is  re f e r red to  this  is  inclus iv e of  engineering,  technology and information

t e c h n o l o g y 5



We set  out to identi fy issues and barriers  and decided to pinpoint
t h ree actions to be  taken forward quickly.

An appropr iate start ing point  seemed to  be to focus on i ssues at
t h ree di ff e ren t  career stages,  so  three work ing groups were set  up
to consider each one.

F i r s t l y ,  for  those start ing out,  balancing deci sions about fami ly
o r c a reer break with  a sustained publication re c o rd  or gaining
experience for career development.  

S e c o n d l y ,  being  appropriately re p resented in mid-career on grant
panels ,  on key admin istration committees and gaining enough
management and organisational  strategic planning experience.  

T h i r d l y , t h e re was the issue  of  breaking through the now-notor ious
g lass cei ling.

We have had  a se ries of  consultations,  both as large general  gro u p s ,
and as more focused groups,  with women scientists  and other
re levant par ties  wi th the  scientif ic  community:  these are
acknowledged  at  the end of  the re p o r t .

The report  is  written in the contex t  and  knowledge o f UK
legislation,  Government policies and the actions of  org a n i s a t i o n s
inc luding employers str iving  to improve working conditions for
men,  women and minority groups.  Many of  these org a n i s a t i o n s
have been involved in d iscussions for this  report .  

I  am enormously grateful  to Professor Te resa Rees,  Dr Nancy Lane
OBE, and Dr Gil l Samuels CBE for heading up working parties
respectively  in to each  of  these three issues.  Also I  would like to
thank Sylvia Howe of  Pfizer for developing the case studies,
ed it ing  the tex t  and  designing  the l ayout.   Her contribution has
been invaluable.

H o w e v e r,  there i s  one pivotal  individual who  has made this  whole
p roj ect  possible,  and  who has acted far  beyond her original  re m i t
a s r a p p o r t e u r.  Dr Jan Pe ters,  formerly  of  the DTI Promoting SET
f o r Women Unit ,  has been the  essential  coord i n a t o r,  source of
informat ion,  al l -round expert ,  and a st i ll  poin t  in  a turning world.
I am enormously indebted to her for al l  she has done.  

The Baroness Greenfield CBE
November 2002

p r e f a c e

S E T  F a i r   P r e f a c e
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r e c o m m e n d a t i o n s
the agenda for action

The under-representation
of women in science,
engineering and technology

t h reatens,  above al l ,  our global

competit iveness.  I t  is an  issue

for society,  for  org a n i s a t i o n s

(as strategy and policy-sett ing

agents) ,  fo r  employers and  for

the ind iv idual .  

H e re  we outl ine the key are a s

that  have been identif ied  in

t h i s report  and f it  them into

a strategic f ramework.  This

s u m m a r y a l s o p resents outline

implementation plans and

t a rgets  that  we beli eve  are

important to make an  impact

o n the re p resentation of

w o m e n in  SET.

We are faced with a pro b l e m

that cannot be tack led  with one

sweeping action but which

re q u i res a pragmatic  and

consisten t  approach from the

o rganisations involved  in

managing and  nurtur ing the

nations’  scien tists  and

engineers:  perhaps a pooling

o f re s o u rces to enable a

s t reamlined  and eff e c t i v e

a p p roach,  with detail ed

objectives,  targets  and

milestones would be most

e ff e c t i v e .

Drawing on evidence  fro m

employers  and  the work ing

g roup discussions,  we o ffer  a

strategic approach to tackle the

issue at  the diff e rent  points  at

which we bel ieve intervention

i s  necessary to:

l reduce fragmentation

o f e fforts  and enable al l

stakeholders to play an  active

and  effective part  in change

l help employers to deliver

a change in  cu lture ,  supporting

individual women scienti sts ,

engineers,  and the

o rganisations who help to

manage the  sk il l s  and

w o r k f o rce for each sector

l st imulate org a n i s a t i o n a l

policy implementation  to cre a t e

an inclusive,  modern working

e n v i ro n m e n t .

O rganisational  policy and

employers ex ist  to deliver

f ro n t l ine outputs ( re s e a rc h

o r p roducts)  or  services

t o customers.  We have

t h e re f o re s t ru c t u red the

recommendations to  reflec t  thi s

arrangement in a pyramid,

reversing the n o r m a l

o rgan isational h ierarc h i c a l

s t ru c t u re ( F i g u r e 1 ) . 9
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The Working Science

Centre

The problem

I t  has been  estimated that  there

a re  some 70 org a n i s a t i o n s ,

p roj ec ts  or  init iat ives in the UK

dedicated to  increasing the

parti cipation o f women in SET.

Some of  these are  committees

f rom within pro f e s s i o n a l

socie t ies  or  unions,  re g i o n a l

and national  membersh ip

networks,  init iat ives or schemes

funded by the publ ic  and

private sector.  Whilst  numbers

of  women studying  and

working in SET  are r ising i t  i s

unc lear how many  have been

influenced or helped by any

o f this  effort .  There are plen ty

who remain unaware of  the

level  of  activ ity,  despite many

newsletters  and  websites;  they

feel  as  isolated as i f there were

no support  inf rastr u c t u re at  al l.

Many programmes rely  on  the

commitment,  energy and

enthusiasm of  a  f ew people

At the individual level

Take up at organisational board level through Audit and Reward

• Diversity included in the R&D Scoreboard
• R&D diversity linked tax credit
• Targets for women on boards, review panels and

other strategic bodies

Retaining and returning

• Funds for returners
• New mobility training packages
• National scheme to tackle bullying
• Part time / job share incentive scheme
• Bursary scheme for women speakers
• High flyer women and SET training fund

• Support women SET groups
• Reduce fragmentation
• Develop projects and proposals
• Disseminate good practice
• Advise employers and professional

societies

Hub for SET
women

General support

For staff

For employers

F i g u re 1
Summary py ramid of meas ures

to tackle  t he cultural  change
needed to increas e the retent ion

and advancement of  wo men
across SET employ ment .

10
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working in the ir  spare t ime

whilst  managing a busy

working l if e  and  of ten fami ly

responsibil i t ie s .  Ideas abound.

But proposals  take a long t ime

to come to fruit ion,  pro j e c t

management is  o ften neglected

and  programme delivery and

sustainabili ty are hampered by

poor re s o u rce and competing

demands.  The end resu lt  is

fragmentation and pr o g r a m m e s

that  do not reali se their  fu ll

potential ;  the problem is

exacerbated by the lack  of  t ime

for  cro s s - o rganisation work ing

and  networking.

The DTI  Promoting SET for

Women Unit  has,  over i ts

seven-year l i fe ,  played a key

role  in developing information

sharing,  enab ling pro jects  and

p rogrammes to help st imulate

activ ity and develop a more

c o h e rent  approach.  This  has

been done by  bring ing

o rganisations together,

faci li tat ing projects  such as the

Cracking I t handbook and

developing i t s website to

disseminate information.  In

July 2001 the  uni t  held a

meet ing  of  a  number of  women

in SET  groups (Networking the

N e t w o r k s)  to establi sh their

s t rengths and weaknesses and

the perceived needs for more

e ffective action.  Common

p roblems were  lack of

i n f r a s t ru c t u re,  poor re s o u rc e s

(t ime and funding) and a sense

of dupl ication and  lack  of

e ff ectiveness.  

Recommendations

Building on the work of  the

D T I Unit ,  in developing

partnerships between

o rganisations and he lping

engage the private sector in

funding key projects ,  data-base

c e n t re  outside government

w i l l enable the ple thora of

p rogrammes and org a n i s a t i o n s

to  be brought together.  This

Working Science Cent re wi ll

maintain their identit ies ,  and

o ffe r sustainabil ity  and a focus

for industrial  funding to

del iver an i n t e g r a t e d

p rogramme that  will  free the

key people and organisations to

work in areas where thei r

s t rengths li e .  

The role of the Working
Science Centre will be to:

l o ffer  in formation  sharing

and support  to women in SET

bodies and reduce dupli cation

of activit ies ,  d issemination and

marketing 11
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l act  as an  in formation  base

f o r the media,  head hunters,

government,  indus try and

p rofess ional  societ ies

l e n s u re a businessl ike

a p p roach to pro j e c t

deve lopment and  management

and ensure sustainabil i ty o f

p roj ect  outputs thus suppor ting

industry and pro f e s s i o n a l

s o c i e t i e s

l act  as a focus for

o rgan isations and  companies

work ing to get  more women in

SET careers.  

The way forward

A meeting of  al l projects  and

init iat ives is recommended to

help develop the Wo r k i n g

Science Centre business plan.

Signif icant input has al re a d y

been made to the development

of th is  idea by org a n i s a t i o n s

and projects  who took  part  in

the consultation.  Pro f e s s i o n a l

Societie s and Insti tutes also

support  the  development of  th is

cent ral  coordinating re s o u rc e .

In year  one:  Establish  steering

b o a rd,  define the remit ,  col late

and priorit ise  databases,

knowledge  base and  pro j e c t s

and al ign them into a

s t r a t e g i c p l a n .

By year thre e the  membersh ip

of  key networks wil l be tr ipled,

the membership of women in

p rofessional  societ ies  wil l  be

i n c reased signi f icantly,  gaps in

the strategic plan wil l  be

a d d ressed by new pro p o s a l s

and an integrated marketing

campaign  focusing on key

sectors wil l  commence.  

In year f ive key projec ts  wi l l

have  been evaluated and ended

or extended,  for example the

mentoring programme, and

women wil l  have ach ieved

better  visibi l i ty.  The pool  of

women for sen ior  posts  wi ll

have grown substantial ly. SET

returners wi ll  be re - e v a l u a t e d .

Types of organisation that
could usefully be part of the
Working Science Centre

l Membersh ip org a n i s a t i o n s

such  as WES,  WIT,  WIC, AWi S E ,

Portia,  and Women and Manual

Tr a d e s

l P roject  management gro u p s

such  as WITEC and Le t’s  Tw i s t

l P rojects  such as Equalit ec,

the pilot  national  mentoring

scheme, SET exper ts  database,

ATHENA, and the WISE

Campaign among many others,

and the groups that  exi st  acro s s

the IT  sector.  12
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The problem

Evidence shows that i t  is  more

d i f fi cu lt  for  women to re m a i n

attached  to the SET  workforc e

or  to return after  a  signif icant

b reak  and that  there are  few

schemes or mechanisms

available for people who have

not fol lowed a trad it ional  path.

Many training schemes operate

up to the  age of  25.  A n u m b e r

of  measures need to be put in

place  to make late entry (over

25)  or  returning  easier.  

Recommendations

Funding for returners

Further funding  should be

allocated to enable SET-

qualif ied women to retrain and

update thei r  skill s  and

knowledge.  A f e l l o w s h i p

scheme that  al lows women to

s t u d y,  work  on  a spec if ic

p ro ject  with in a company or

undertake re s e a rch to faci l it ate

a return to academic or private

sector employment  is  urg e n t l y

needed .   It  i s  important to

include an element of work

experience and management

training.  Th is  wil l  build

o n t h e excellent  work of

t h e Daphne Jackson Trust .  

Fel lowships should be available

on a full  or  part -t ime basi s  and

funding  could come fro m

with in an  ex ist ing scheme or

p rogramme that  has al located

monies to  SET re t u r n e r s .

New scheme for returners

Developing a new pro g r a m m e ,

along the lines of  the 1980’s

E u ropean Commission

p rofessional  updating  for

women course,  that  might

b e linked to the sector skil ls

counci ls  or  delivered thro u g h

the Open  Universi ty and

University  for Industry.

Part-time/job sharing
incentive programme

I n c reasing the  level  of  par t-

t ime work ing opportun it ies

with  SET employers,  in

par ticu lar  to ensure  that  these

a re avai lable on re s e a rc h

p rogrammes and  in  SMEs.  Th is

could be achieved through an

incentive programme where b y

t h e re is  no additional  cost  for  a

job  share or two part-t ime posts

covering  one job.  This could be

Addressing retention and returning 

at employer level

13
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d e l i v e red  through consortia of

sec tor skill s  council s  and key

employers.  An element of  the

p rogramme would be t h e

deve lopment o f support  in

managing part-t ime  workers and

job sharing,  and a good  practi ce

g u i d e .

High flyer development
programme

The pool  of  women wi th SET

quali fi cations and exper ience as

well  as  core management skil ls

for sen ior posit ions needs to be

expanded in order to ensure

m o re women get  to senior

posit ions.  Large corporations

may offer  these pro g r a m m e s ,

b u t women employed in smaller

o rganisations may not have

access to the right training.

A high f lyer training

p ro g r a m m e with  women drawn

f rom employers and  pro f e s s i o n a l

insti tutions  wil l deliver core

sk il ls  for middle managers to

p re p a re them for  senior ro l e s .

SET women speakers scheme

The prof il e  of women with SET

experience needs to be raised

t h rough targets  on confere n c e

p rogrammes  and  a bursary fund

for women to be  able to take up

speaking appointments in the UK

and overseas.

At policy level

The problem

Many large organisations have

formal,  fl exible work ing

p rogrammes offering a diverse

range of  options to meet the needs

of ind ividual s  at diff e rent  stages

of  their  care e r.  Many  SMEs

operate less formal,  but

nonetheless employee-friendly

f l e x i b i l i t y,  others see such

p rogrammes as an expensive

o v e rhead and continue  to operate

in a manner that  does  not  achieve

work-li fe  balance and continues to

m a rginalise women by  exc luding

them from dec ision-making.  The

low take -up by the re s e a rc h

community and  key sectors that

employ  SET-qualif ied people

means that  a  series of  “car ro t s

and st icks” needs to be

i n t ro d u c e d .

We see the inclusion of  diversi ty

m e a s u res and programmes in the

R&D score b o a rd as an  important

tool  in  measuring pro g re s s .

I n higher education a similar

m e a s u re might be in  re t u r n s14
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The problem

The outcomes of  scientif ic

re s e a rch are as important to

women as to men ,  so they need to

be equally re p resented in the

science policy-making arena.  

We there f o re  make two separate

recommendations to  address thi s :

An advisory group on science 

A science ,  engineering and

technology advisory panel  to the

Chief  Scien tif ic  Advisor to meet,

discuss and  be consulted on key

sc ientif ic  issues of  the day.

In it i al ly  to be 75 per cent women,

but at  the end  of  three years thi s

should become a gender- b a l a n c e d

p a n e l .

Implementation panel

We also recommend that  an

advisory panel  be based aro u n d

some of the individuals  who have

been  invo lved  in  the deve lopment

of this  repor t ,  to help steer the

implementations in the  model  o f

the US Committee on  Equal

Oppor tuniti es  in Science  and

Engineering operated by the

National  Science Foundation.  The

r e c o m m e n d a t i o n s
the agenda for action

t o the funding councils

demonstrating pro g ress on the

implementation o f the human

re s o u rce strategies.  Ult imately,

a formal statement of  pro g re s s

would be  re q u i red in annual

reports .  

A p p ropr iate  measures for

repor ting might be:

l signi fi cant numbers of

women on al l management and

s trategy-making bodies and a

statement of  intent  and evidence

of action to ensure that  i t

h a p p e n s

l code of  good practi ce  signed

up to/adopted  by al l managers

and employees 

l level  of par t-t ime work ing

l packages of  f lexibil i ty

m e a s u res available to employees

l ev idence of  training in

d i v e r s i t y

l c h i l d c a re  poli cies and

s c h e m e s

l s t a ff  satisfaction surveys

l reporting on the “churn  rate”

of  women employees i .e .  number

of  women re c rui ted/number of

women who have le ft .

Science policy and gender

15
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r e c o m m e n d a t i o n s
the agenda for act ion

2Sm a r t ,  measurab le ,  ach ievab le ,  rea l i s t i c ,  t ime ly  and  ta rgeted  ob ject i ves

f irst  remit  of  this  group should

be  the development of  a  set  o f

S M A RT T 2 objectives against

which  pro g ress can be

m e a s u red  and ult imately

reviewed in  three years’  

Tables of targets

In ensuring there is  pro g ress on

implementation the outcomes

that  should be expected over

the next  f ive years are detailed

in the fol lowing tables.

This report  should be the

subject  o f a  formal rev iew and

it  would  be prudent to ensure

that  this  is  undertaken in 2005

by the same group that

undertakes the re v i e w

recommended by Sir  Gare t h

Roberts  (2002) .  Th is  wil l ensure

that  gender is f irmly at  the

heart  o f the science policy

agenda.  

16
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Women in science,

engineering and

technology careers 

a re undoubted ly – and

i n c reasingly – valued in the

workplace.  Nevertheless there

a re i ssues that  continue to

impede  their pro g ress,  and thus

neither  employer nor employee

is gett ing maximum benefit

f rom women’s skil ls ,  experience

and  commitment.

This report  seeks to tackle this

u n d e r- re p resentation of  women

in SET at  an org a n i s a t i o n a l ,

employer and individual  leve l.  

Atti tude,  culture and prac tice

in the workplace need to

change  in the public  and

t h e private sector,  to re d u c e

attri t ion at  al l  levels  of

scientif ic ,  eng ineering and

t e c h n o l o g y - re l a t e d

e m p l o y m e n t .

The report  advocates a

c o o rdinated effort  fro m

a l l concerned.  

Terms of reference

The  purpose of  the report  wil l be  to:

l consider UK activ ity along wi th

overseas activ it ie s and identify

prior it ies  for more focused ac tion

l consider the success and  fai lure s

of  women in  science org a n i s a t i o n s

and how they might be more

e ff e c t i v e

l consider ways of  addressing  the

a p p a rent  blockage o f promotion in

Higher Education to ensure more

women are recognised for their

c o n t r i b u t i o n

l consider the outputs o f  the

women in science event held at

Canada House in May 2000 and

comment on whether ac tion is

re q u i re d

l advise on what could be  done

t o i m p rove the  re c rui tment and

retention of  women in SET,  incre a s e

the number o f women in policy

making and recognise women’s

achievement and contribution to SET

(both histor ical ly  and curre n t l y ) .

The  report  should consider  the

issues,  barri ers  and key areas for

action.  In particular it  should

recommend three key actions that

could be taken forward quickly.
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sett ing the scene

The consultation

The consultation process was

ini t iated with  an open foru m .

This was fol lowed by  two

discussion groups and thre e

separate  working gro u p s

convened to  focus on dif f e re n t

c a reer stages and examine

m e a s u res to help women pursue

p ro g ress and enjoy work ing  in

science,  engineering or

technologically-based jobs.  In

addi tion ,  written submissions

w e re canvassed f rom women

work ing in  SET,  from funding

bodies and other key employer-

led  organisations.  

A websi te w w w. c e l e r i t y. o r g . u k

was set  up to disseminate 

information and to faci li tate

discussion.  Contributions

w e re rece ived f rom re s e a rc h

scientists ,  sc ientists  and

engineers in employment and

on career  breaks f rom the

public  and private sectors,  as

well as those who  had  trained

in science or engineering  but

subsequently le ft .  The working

g roups were composed of  a

m i x t u re  of  volunteers,  self-

nominated through the open

meeting or the  website,  and a

balance of science and

engineering employers (both

publ ic  and  private sector) ,

unions,  professional  societ ies

and learned bodies,  funding

bodies and  social  scientists

f rom a variety  of  disciplines.

Contributors are li sted  at  the

end of  the re p o r t .

Scope of this report

This report  seeks to build on

the excellen t  work of  re c e n t

years and  the effort  of  many

committed ind ividuals . The

issues di scussed are generic

a c ross SET employment

t h roughout  the UK in

t h e publ ic,  private and

n o t-f o r-p ro fi t  sectors.  

Setting policies for change

Supporting employers

The individual

Fig ure 2 The model
adopted for  the strat egic
a p p r o a c h
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Data are presented for higher

education for the UK as a whole

and for school- level education

a re, as  indicated,  only for

England,  al though data for the

countries that  comprise the UK

a re now col lated central ly  on

the DTI Promoting SET for

Wo m e n 3 websi te. Submissions

on barriers  and successful

actions have been canvassed

and supplied from acro s s

England,  Northern Ire l a n d ,

Scotland and Wa l e s .

The focus of  thi s  report  is

aimed  at  tackling the re t e n t i o n

and  advancement of  women, to

add  value to recent efforts  and

reports  in the form of  the

review by Si r  Gareth Roberts

(DTI 2002)  and Sir  John Cassels

(DfES 2002)  and the  changes to

the  delivery of  activit ies  in

sc ience,  technology,

engineering and mathematics

for schools in the  form of the

new SETpoint 4 i n f r a s t ru c t u re.  

The implementation plans for the

reports of both Roberts (2002) and

Cassels  (2002)  must speci f ically

a d d ress the issue of stere o t y p i n g ,

work experience for young

women and quality teaching,

and ensure special ist  care e r s

advice is  g iven speci fi cally

t o gi rls  and young women. 

Ethnic minor it ies

Women are under- re p re s e n t e d

in nearly al l  areas of sc ien tif ic

e n d e a v o u r,  ethnic minor ity

women even more so.  For some

ethnic minority groups the

si tuation  is  the same as in the

U S A w h e re fewer A f r i c a n

American men are present than

women. I t  is  v itally important

that  all  the measures taken

t o a d d ress the  under-

re p resentation of  women in SET

make special  efforts  to  draw

m o re  ethnic minor ity women

i n as we ll .

”The under-representation of women in SET

is not an issue for a single organisation,

but for strategically-aligned efforts

from all relevant stakeholders”

Lord  Browne

Group Chief Executive,  BP plc

3 w w w. s e t 4 wo m e n . g o v. u k . s t a t s /

4 The  SETpoint  network  was  expanded  in  2001  

to  inc lude  SA T ROs ( sc ience  and  techno logy  reg iona l  organ i sa t ions ) 25
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Summary

This report  shows how a sing le

body cannot tackle the  under-

re p resentation o f women in SET

alone.  I t  highl ights how

p revious efforts  have  consumed

the financial and t ime re s o u rc e s

o f  many committed individuals

who  have had  a smal l,  but no t

w i d e s p read impact .  

Recommendations have

t h e re f o re been developed  to

p resent a succinct  and practi cal

p rogramme for action that  wil l

give the UK a new strategic

framework in which  to work,

wi th c lear,  achievable

objectives that  can re a l l y

m a k e a d iff e re n c e .
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chapter tw o
a business bottom line

This chapter outlines the

approach taken in

defining the agenda

for action.

Specif ical ly it  defines the

strategic framework that has b e e n

adopted and  aro u n d which  the

key  actions are made.

Unintentional practices can

c reate a culture that does not

favour women. 

Why do we need women

in science, engineering,

and technology?

I n c reasing demand for

scientif ic  and engineering-

based skil ls ,  and demographic

c h a n g e s 5 in  the UK threaten our

p ro d u c t i v i t y,  competit ive

posit ion and leve l o f innovation

t h rough a shortage of

a p p ropriately -qual if ied people.

This shortage is  compounded

by the high l eakage rate of

sc ience and engineering

graduates to other sectors such

as f inance and management

c o n s u l t a n c y,  where their

analytical skil ls  are valued.  

Attr i t ion i s  particular ly

signif icant for women because

t h e re are already fewer

ent rants.  Thi s  is  further

compounded by the numbers

leaving because of  cul tural

discomfort  and the di ff i c u l t y

o f managing family

responsibil i t ies  and careers.  

Thi s  gender imbalance in

science,  engineering and

technology (SET) thre a t e n s

t o weaken  the country’s

competit ive economic

p o s i t i o n .

This  has a bottom-line

cost  to employers in

terms of re c ru i t i n g

and training staff ,

but also in slowing down the ir

innovation and development

o f p roducts and  services.  

I t i s time to move away fro m

a d d ressing the issue as one

t h a t is a problem for women 

(The Deficit  Model d e s c r i b e d

b y Wajcman (1991))  but one that

is  an issue for society and for

businesses. A c c o rdingly the

strategy defines actions at

o rganisational policy level ,

f o r employers and for women

themselves to ensure that we

develop appropriate skills and

confidence as well as cre a t e

a workplace that values their

contribution, Figure 3 .

5
i n c reas ing demand fo r e lder care  wil l re q u i re  a  greater  level o f flexibi li ty
for  a larger  proporti on of  the  working p opulat ion than at pre s e n t

Encouraging organisations
to embrace diversity

Supporting employers

The individual

F i g u re 3
The r e co m m e n d a t i o n s  a r e

s t ru c t u r e d  a r o u n d  a  

t h re e - p ro n g e d  a p p r o a c h

27



l Competit iveness – the UK

needs to engage the best  people

in the pursuit  of  innovation in

S E T,  to contribute to impro v i n g

our  socie ty and economy, and

to main tain  our competit ive

p o s i t i o n .

l Return on investment – t h e

cost  of  training people in S,  E

and T at  al l  levels  is  high.  I t  is

vital  that  good use i s  made of

investment by retaining  as

many quali f ied people in the

w o r k f o rce as possible.

l Benefit  to science –

maximising diversity  enhances

the qual ity of S,  E  and T

highl ighting diff e re n t

priorit ies ,  asking diff e re n t

questions of  science ,  and by

bring ing  more varied

perspectives to bear on the

d i rection of  the sc ience  and

t h e o u t c o m e s .

l Missed markets and skill s –

companies are losing out on

markets and may be missing

out on  benef its  o f SET re s e a rc h

and i ts  application,  when

women are not  re p resented in

the design and development

o f policies and pro d u c t s .

Overall  we must ensure  that

every woman scientist  or

engineer has the same care e r

opportunit ies  and re w a rd s

a s her male counterparts .

How can we achieve a

diverse and successful

SET workforce?

The pro g ress o f women in

a l l sectors o f  UK society i s

h i n d e red by t rad it ional  family

roles,  responsibil it ies  and

expectations,  unequal  pay and

in tangible cu ltural  fac tors that

appear to  exclude them fro m

the corridors of  power;  th is

constitutes insti tutionalised

sexi sm. 

The tools  that  can be  used

t o a d d ress thi s include:

l i n t roduction of

t r a n s p a rency of  pay  and

p romotion pro c e d u re s

chapter tw o
a business bottom line
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“Science is  truly col laborat ive”

The key arguments for the inclusion of women

in science, engineering and technology 

28
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l gender balance in the

decision-making pro c e s s

l re s e a rch to achieve a be tter

understanding  of  sci en tif ic  and

employment cultures 

l i n c reased  take-up of  work-

l if e balance po licies.  

Despite efforts  over the l ast

2 0 years to increase the number

of women working in SET

t h e re has not been a marked

i m p rovement.  E fforts  to involve

m o re women in SET policy-

making are only slowly  being

real ised.  A summary of  the key

reports  in this  area can be

found in Appendix  A1 and a

summary of  some of  the UK

ini t iat ives and interventions

that  have been developed can

be found in Appendix A2.  

A meeting of  the women in

science and engineering

community along with poli cy

makers and o ther stakeho lder

g roups,  Building on  Pro g re s s ,

was held  in  July 2000.  I t

defined a vision that  has been

endorsed by Lord Sainsbury,

Ministe r for Sc ience and

Innovat ion and Professor David

King,  Chie f  Scien tif ic  A d v i s o r.  

A c c o rding to recent re p o r t s

(Osborn et  al ,  2000,  A t h e n a

2002) ,  over t  disc rimination i s

not the prime fac tor causing

women either no t  to enter,  or

t o dri ft  away from SET care e r s .

R a t h e r,  i t  is  the perception and

reali ty of the  workplace,

coupled with a systematic

s e t o f poli cies and pro c e s s e s

t h a t work together to c re a t e

a c u l t u re that  exc ludes or

m a rginalises women. 

Sir  Gareth Roberts  (Rober ts ,

2002)  in h is  re c e n t l y - p u b l i s h e d

rev iew addressed key po ints

along the science and

engineering supply chain,  but

he did not address the scien tif ic

c u l t u re that  could be  turn ing

m o re and more men as well  as

women away from scientif ic

e n d e a v o u r.  

The vision is of:

an environment in UK science, engineering

and technology education and

employment, research and policy-making

in which women contribute to, participate

in and share the benefit equally with their

male counterparts. To ensure that the UK

knowledge-driven economy benefits from

the inclusion of the talents of the whole

population and that women benefit from

the opportunities afforded by it.
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l Few v isible role mode ls and  mentors

l Teach ing of sc ience and technology

l Lack of  transparency for pay and promotion  pro c e d u re s

l Gender imbalance in the decision-making pro c e s s

l Poor understanding of  scientif ic  employment cul ture s

l Slow se tting-up and take-up of  work l i fe  balance poli cies

l Intang ible cul tural f actors that  appear  to exclude them fro m

the cor ridors of  power

l Insti tutional  sexism

l S t e reotyping of  careers advice

l Lack of knowledge and experience for gir ls  and young women

in non-tradi t ional areas o f  work

l People in relatively sen ior academic posit ions employed

o n short-term contracts  remain in paid employment

i n academic re s e a rch  by continuing to under take a competit ive

application pro c e s s

l The re s e a rch-based career is  predicated around publishing

i n re f e reed  journal s  and raising one’s  profi le  at  key

c o n f e rences,  leaving l i t t le  t ime for gaining bro a d e r

management knowledge and skil ls  that  can add value to the

p rofessional  skil ls  of  the  sci enti st  or  engineer.  

l The publi cation re c o rd is  heavily  compromised by a c a re e r

b reak or  a (more sen ior)  partner relocating to a new insti tution 

l f lexibili ty and mobi l ity – the cornerstone for pro m o t i o n

l women having to work harder to convince and  persuade  their

managers that  they want and need more responsibil i ty which

t h e y see be ing given to their male colleagues

What do women perceive
to be the problems ?

30



l having to work against the perceptions of  what women want

and  what women can do

l informal  practices  including ru m o u r,  gossip,  sarcasm, humour,

t h row-away  remarks,  and  all i ance building,  encoded in the

o rganisational cul ture as images,  metaphors,  art if act s,  beliefs ,

values,  norms,  ri tuals ,  language,  legends,  myths and o ther

symbolic  gesture s

I ssues  prevalent across UK employment,  such as work-l i fe  balance,

l ack  of  aff o rdable childcare and att i tudes towards family

responsibi li t i es  are re i n f o rced by the paygap and  are fel t  more

acutely in SET  employment because of  the low numbers of  women

and the sense of  isolation  that  often does not manifest  itse lf  unti l

the  early th irt i es .

Poor retention o f women staff  is  not  simply  an issue of  lack

o f support  fo r  maternity leave or ch ildcare faci l it i es .  

The si tuation in Norway and  Sweden,  where quality childcare

i s not an i ssue,  st il l  finds a signif icant imbalance in t h e

re p resentation of  women in  SET and at  sen ior  leve ls .  A m o re

d i f fi cu lt ,  but equally important issue to  tackle covers the

workplace culture.  

Some of  these issues affec t  men and women, but are  fel t  more

acutely by women working in sc ience,  engineering and  technology.

This is  par tly  because of  the ir  i solation in being a lone,  or  just

o n e of  f ew, technical ly-quali fi ed  women, but also because they

a re m o re  likely to have partners working in similar,  demanding

roles,  which are more  senior than those of  the  men that  they

w o r k w i t h .

Whi lst  examin ing  the costs  of replacing  staff ,  employers would do

well  to consider the 18 per cent gender pay gap.  The G o v e r n m e n t

i n t roduced  the Castle  Aw a rds in 2001 to  recognise the steps taken

by employers to promote equality.  The Equal  Opportunit ies  

Coll ected fro m case s tudies ,
interviews and conversations

while  researching this  report.
Many of  the f indings  are

reported by  bot h m en and
w o m e n

chapter tw o
a business bottom line
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Commission is  in the  pro c e s s

o f developing an Equal Pay

Review Model.  The evidence

about the take-up of  work-l i fe

balance policies in the SET

sectors suggest  that  there wil l

need to be  a stronger push to

rai se awareness of  the  issue

o f a pay gap in org a n i s a t i o n s

w h e re there wil l be few women.

Organisations and

managers must learn

to value and use their

women employees

The cost  benefit  of  re t e n t i o n ,

although not immediately

obvious,  can b e v e r y

s i g n i f i c a n t :

R e c rui tment and training

costs ,  at between £21,000 for a

junior manager to signif icantly

h igher for a senior manager,

with est imates  at 100 per cent

to 150 per cent of  thei r  annual

salary (Opportunity Now 2001) ,

l Loss of intel lectual capi tal

and corporate knowledge

E ffec tiveness in the post

a s the new re c rui t  takes t ime

t o get  up to  speed .

Company perception,

company performance

A new awareness of  the l ink

between being an  “employer

o f cho ice” and company share

pr ice has emerged with the

continued government-led

campaign on work-l i fe  balance.

The  DTI/CBI Fit  for  the  Future

campaign has also pro d u c e d

s t rong ev idence for the  link

between share performance and

happy staff .

And  yet  the take-up of  work-

li fe  balance pol ici es among

science and engineering

employers is l o w. 

Of the 100 best  companies

t o work for,  there are two

pharmaceuticals  and one

c o n s t ruction employer in

t h e t o p 50 along wi th n ine

I T / e l e c t ronics f irms.  Of these,

only  four are Br it ish -owned.

Opportunity Now m e m b e r s

w h o have made signif i cant

i m p rovements in changing the

workplace culture to re d u c e

bullying  and harassment (and

have noted a posi t ive impact)

include BAE Systems and

Cummins Engines.  

The DTI/CBI  

‘Fit  for the

F u t u re ’

campaign has

also pro d u c e d

s t rong evidence

for the l ink

between share

performance and

happy staff
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Key benefits  that  are cited  for

i n t roducing a more amenable

working cul ture are :

l reduced  costs :  re d u c e d

re c ruitment,  reduced staff

t u r n o v e r,  reduced absenteeism

and less l ikel ihood  of l it igation 

l i n c reased eff e c t i v e n e s s :

attracting the best  employees,

and raising pro d u c t i v i t y

l e v e l s , s t a f f commitment,

o rganisational f lexibili ty and

i n n o v a t i o n .

T h e re is  mounting economic

evidence for  working toward s

a diverse workforce.  I t  is  a

combination  of drawing  from a

b i g g e r,  largely untapped talent

pool,  having a technical

w o r k f o rce re p resentative of  the

marke t  place and  re d u c i n g

costs  by increasing re t e n t i o n .

For some less enl ightened

employers there is  a  need for

both measurement and re w a rd

to st imulate the take-up o f

diversity  and work-l i fe balance

p o l i c i e s .

chap ter two
a business bottom line

S E T  F a i r   C h a p t e r  t w o  p a g e  3 3

The Sunday Times 100 Best Companies to Work For

r e p o r t

“Certainly the  companies that  make i t  on to the l ist

have fared better  than most during  a bumpy year on

the stock market .  Whereas the FTSE A l l - S h a re index fel l

15.6 per cent in the  year  to  January 31 2002,  the li sted

companies among our top 100 fell  a  more modest

5 . 9 per  cent.  A study o f  performance over a f ive-year

period is  even  more instructive.  Share and dividend

returns for these companies have shown 25.4 per cent

g rowth year on year over this  period,  compared wi th

6.3 per cent for the res t o f the A l l - S h a re index.  

“Being a great place to work clearly pays 

in the long run.”

Sunday Times March 24th 2002
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A business bottom

line issue 

– drawing on only half

the talent pool, and

addressing only half

the marketplace.

SET companies with  few

women employees are drawing

on on ly  half  the talent  pool  and

ri sk addressing only half  the

marketplace .  

Companies which  fail  to re t a i n

women employees are incurr ing

signif icant losses in terms of

re c ruitment and training costs .

Money i s  was ted  unnecessari ly,

wi th new employees under-

performing whilst  on a learning

curve as we ll  as  eroding the

in tellectual  cap ital  and

corporate knowledge base.

T h e l inks be tween company

p e rception  and performance

a re becoming incre a s i n g l y

w e l l- e s t a b l i s h e d .

Retain staff, reduce costs

It  i s  not  just  that  women are

not drawn to  working in SET

jobs,  but that  of ten when they

get there,  they f ind the ir

capab il it ies  underused and

become frustrated by  the lack

of chall enge;  ult imately  they

leave.  

U n d e rest imating the work that

women can  and want to  do i s

a common mistake made by

managers whose pre c o n c e p t i o n s

about so-call ed male  and

female ski l ls  may be

u n f o u n d e d or  misplaced.  

US re s e a rch in the  1980s

involved  sending closely-

matched  CVs,  academic

p a p e r s , theses etc  to academic

chap ter two
a  bu siness bott om l ine
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Research on gender dif f e r e n c e s I n

managerial  work indicates  that female and

male  managers do not differ  greatly in  the

competencies they possess .  However,  gender

role s tereotyping is  pervas ive,  and women are

less l ikely than men to  be perceived  by both

male  and female  managers as displaying the

characterist ics  of an  e ffect ive  manager.  

The fac t  that  women are  consistently  rated

lower on leadership  abil i ty by managers has

important  implications sinc e leadership  is  a

common competency for managers .  Criteria for

leadership posi t ions may be gend er- b i a s e d

i f the  more t ransformational  leadership s ty le

o f women i s not va lued as equal  to the more

transactional style of  men.

IES Report for  Equal Opportunit ies Commission (1997)
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appointment committees,

w i t h male and female names

randomly  assigned.

When  a woman’s name was

associated  with the  paperwork

the  committees consisten tly

assessed it  as  of lower  worth,

recommending appointments to

lower level  posts  or asc ribing

lower grades to  the work.  

Summary

This chapter h ighlights  some of

the  growing body of e v i d e n c e

supporting the need for

m e a s u res that  make working

life  not  just  be tter  for women

with children ,  but better  for

everyone,  for  women wi thout

c h i l d ren,  for  men and

importantly for  employers.

Whatever the  sector drivers

(excellence ,  pro f i t ,

competit iveness,  performance),  

it is increasingly

important to have

the whole of the talent

pool to choose from. 

I f we  are to incre a s e

t h e attractiveness of  SET

e n v i ronments to women, to

reduce the number  of women

who leave their  chosen SET

c a re e r,  and to  ensure  that  after

a career  break women want to

return ,  then i t  is  important that

we tackle  the issue by

a d d ressing the workplace

c u l t u re in the public  and

pr ivate sector.  

We set out to examine, at

d i ff e rent  career stages, where

t h e p roblems lay,  and what

mechanisms could be put in

place. Discussion groups were

held with a diverse range of

people and organisations that

c o v e red the public and private

sectors as well as intermediary

o rganisations that included trade

unions, professional societies

and sector based trade bodies.

“And inevitably

because the

management

of the industry

has been

predominantly

white and male

and Anglo-Saxon,

those people have

recruited and

promoted in their

own image. 

“...this is a real

strategic business

issue – not just

personal belief –

we have to apply

a business

approach...”

Lord Browne, BP,

June 2002

chapter two
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This chapter examines
the SET career pathway
model and  identi fi es  the
p re s s u re poin ts  that  cause the
attri t ion  or lack o f advancement
of  women.

A series of  case studies  of

women in SET are pre s e n t e d

alongside information and data

f rom the UK, Europe and USA. 

M o re detailed  data and

stati st ics  are  availab le in

Appendix A3 and on the DTI

P romoting SET for Wo m e n

websi te.  The  slow pr o g ress in

attracting women wi th an

a p p ropriate l evel  of  education

into a SET career is  based on 

l cont inued lack

o f i n f o r m a t i o n

l f ew v i s ib le  ro le  mode l s

and ment o r s

l p e d a gogy  of  sc ience

a n d technology 

l l i t t le  hands-on

e x p e r i e n ce 

coupled with  stere o t y p i n g

o f c a reers advice and  lack

o f knowledge and  experience

for g irl s  and young women in

n o n-tradit ional  areas of  work.  

R e s e a rch undertaken for

t h e Equal  Opportunit ies

Commission,  Ro lfe (1999)

a n d Ske lton and Hall  (2001) ,

Matthews (2001) ,  Women and

Manual Trades,  publ ished by

the DTI in the conference re p o r t

Jasmine wants to be  a Joiner ( 2 0 0 1 )

as well as the DTI for the Go For

I t ! poster campaign (published

as the Get With It  report  in 2001)

shows that efforts must be

made. Training and an

information re s o u rce  to

teachers and careers advisors,

and perhaps to develop a

special ist  careers advisory

service  in SET consistent  with

one of  the re c o m m e n d a t i o n s

o f the Roberts  Report  are

n e e d e d .

Scientists’  and engineers’  sk il l

development and  employment

follows a we ll-defined path,

re p resented in Figure 4 .  The

route to employment,  and

ultimately to re m a i n i n g

attached to the labour forc e ,

d i ffe rs  f rom professions such as

law and medicine  because there

Women are the single biggest,

most undervalued and

underused human resource

1993 Government  Whit e Paper,  Real is ing  Our Po tential

36



chapter th ree
the SET c a r e e r

S E T  F a i r   C h a p t e r  t h r e e  p a g e  3 7

is no formal re q u i rement for

registration  to practise.  

The careers of women in

sc ience  and engineering have

often been compared  to a leaky

pipe:  at  each l evel  of  sen iori ty,

fewer  women than men make  i t

to the next  level .

Education 

More SET-qualified
women

Girls  are  cont inu ing to gain a

higher level  of scientific li teracy

at  GCSE and  A level than ever

in terms o f both percentage and

n u m b e r.  Signif icant steps have

been  made,  particular ly in A

level Chemistry,  Figure 5 ,  where

they  are now achieving 50 per

cent of A–E passes.  In physics

the proportion  ach ieving A – E

grade passes remains aro u n d

2 0 per cent,  wi th the numbers

of  boys achieving  A–E grade

fal ling  by 1.6 per cent over the

last  f ive years.  

The importance  of  physics in  a

range of  work areas  makes this

an area for concern that  was

a d d ressed by the Roberts

Report  and the  re c e n t

c o n f e rence  held by the

In ternational  Union of  Pure

a n d Applied Phys ics ( IUPA P ) .

This  body sponsors al l  the

major physics confere n c e s

a n d ran the f ir st  international

c o n f e rence on Women in

Physics,  in Pari s in March 2002.  

Over the  past  20 years the

number and  percentage of

women gaining degrees in

biology  and chemistry has

i n c reased  steadily,  but in 2001

the data suggests  there has

been a worrying end to  thi s

t rend that  needs to be closely

m o n i t o red.  However the tre n d

for men  has been  a steady fall

over the l ast  five years in al l

science and engineering

subjec ts .  This  underl ies  the

concern in the Roberts  Report

about the  supply  of  scien tists

and engineers for the future .

In 1996 12 per  cent of  6040

higher degrees (masters and

doctorates)  in engineering were

achieved by women compare d

to  16 per cent of  6570 in 2000.

This  is  di scipl ine-dependent:

i n elec trical  and electro n i c

engineering the pro p o r t i o n

undertaking higher degre e s

h a s i n c reased  to 18 per  cent

a n d 16 per cent re s p e c t i v e l y.  37
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E for  the early to  mid

career  woman

F i g u re 5 
Trends in A–E grades
at  A level  in  various
scient i f ic subjec ts  in
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In  2000 29 per cent of post-

graduate  qualif ications in

computer science  were award e d

to women (a higher pro p o r t i o n

than at  f ir st  degree level)

c o m p a red to 22 per  cent in 1997.  

The number of  women

achieving a PhD in  chemistry

and biosciences has incre a s e d

steadily over the years 1995 to

2000.  The most  signi fi cant

change  is  in eng ineer ing and

t e c h n o l o g y,  where there has

been  a large increase  in

numbers of  men and women,

and  the proportion of  women

has almost  doubled ,  Figure 6 .

Figures from the USA

The trends in the USA a re similar

to the UK. There are incre a s i n g

numbers of  women entering

higher education and gaining

SET degrees. There is also a

gender pay gap. The most  re c e n t

published data in the USA is up

to 1997, but the Committee on

Equality in Science and

Engineering is about to publish

its biennial report on the status

of women and ethnic minority

women in science and technology

that will have data up to 1999.

The data from the National

Science Foundation can be found

on their website 

w w w. n s f . g o v / s b e / s r s /

www. n s f 0 0 3 27/a c c e s s / f igl i s t .h t m

The pre s s u re  points  that  need

to be addressed to draw more

young women towards a

re w a rding SET career are

summarised  in Table 1 .  These

a re included for  completeness

and to support  the need  for

0%

10%
20%

30%

40%

50%

60%

70%

80%

90%

100%

Biosciences Chemistry Engineering and
Technology

Subject

Women
1995

Men
1995

Women
2000

Men
2000

F i g u re  6

Chang es in  the
perc entage of  PhD

quali f iers  from 1995 to
2000. (Perc entag es  are

plotted as the numbers
are  s ignif icant ly

d i f ferent  between
d i s c i p l i n e s ) .

Source: HESA

Det ai led dat a
i s available  in
Appendix A3.

BE 7.2 11.1 20.7
DK 8.2 20.3 34.4
DE 6.3 10.2 14.2
EL 9.9 21.0 32.2
ES 14.9 35.1 32.7
FR 14.5 37.7
IE 5.1 8.2 15.9
IT 11.6 26.4 41.3
LU – – –
NL 5.9 8.8 22.1
AT 6.2 11.2 30.8
PT 17.0 38.0 44.0
FI 18.3 44.9 47.5
SE 11.9 25.4 37.8
UK 11.6 24.0 40.0

Category of professors
Full

professors
Associate
professors

Assistant
professorscountry

Exceptions to the reference year:
EL, PT: 1997: ES, IE, AT: 1998;
Estimations from FTE data: NL
Source of data ETAN report: PT

Assistant professors Associate professors Full professors60
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0
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F i g u re 7
Women & Science

Perc entage of  pr ofesso rs
who ar e  wo men by l evel

of seniori ty  (head count )
EU-15,  1999
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joined up and  sustained e ff o r t s

by al l  those who are working

with schoo ls.  Ev idence shows

that  in tegrated pro g r a m m e s

that  include hands-on,  ro l e

models and mentoring,  along

with  high profi le  and

a p p ropriate marketing

( i.e .  modern and using an

adver tising-led approach) are

most e ff ective.  A good example

is  the work  in Canada at

Ottawa University’s  electro n i c

engineering department  and

e-skil ls-UK’s work on the image

of  the IT pro fession:  working

wi th popular DJs and girls ’

magazines to exci te and appeal

to g irls  through a range of

activit i es  including an excit ing

p rogramme of  computer clubs.

The IBM EXITE  pro g r a m m e

brings together summer schools

and mentoring.

* A late starter is defined as someone who does not embark on the career path
s t raight from school, but perhaps has a family early or tries a different career first

Qualification/
experience level

Post compulsory i.e. post
GCSE, A level and NVQ

University/college –
SET/technical qualification

Late Starters*

Factors exacerbating attrition

lStereotyping by teachers, parents and
friends and stereotypical careers advice
lLack of visibility of women
scientists/engineers and low contact with
role models reinforced by low media
presence of women.
lPeer pressure and the lack of linkage
between science, engineering and technical
jobs seen as being of benefit to society (girls
rank this highly when considering careers)
lAntipathy toward science and technology
in general

lLow self-confidence and low skills awareness
lPedagogy and gender bias in examples used
in class
lFew role models in lecturing staff
lModifying behaviour to “fit in” with
male expectations
lWork experience can be off-putting

lLimited access to funding and lack
of knowledge about options
lLow availability and high cost of childcare
(UK is one of the worst in Europe)
lAgeism and stereotyping limit choices

Table 1
Pressur e poi nt s  that
need to  be addressed to
engag e gir ls in  SET
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Summary of SET

education

Overall  we  have  seen an

i n c rease in  the number  of

women under taking SET study

and training as well  as  an

i m p rovement in the  gender

balance on al l courses.

Addit ionally more women are

now under taking  higher

d e g rees in a greater pro p o r t i o n

than tak ing underg r a d u a t e

s t u d y,  al though  thi s should be

m e a s u red against  a  signif icant

i n c rease in  the numbers of

women undertaking post-16

study  and declining numbers

o f men studying science and

e n g i n e e r i n g .

Women’s scientific
employment

Data on women’s UK scientif ic

employment are available fro m

an analysi s  of  the UK Labour

F o rce Survey presented in the

DTI Maximising Re turns re p o r t

(2002).  But i t  is  not  possible to

dri ll  down into the data to look

at specif ic  sectors or at  private

sector re s e a rch because the

numbers of  women are too low.

And whilst  data exists  in

abundance for the higher

education sector through the

Higher  Education  Statist i cs

Agency (HESA),  and for  publ ic

sector  re s e a rch,  very li t t l e

information i s  avai lab le about

women’s employment in the

private sector re s e a rch as the

gender variable i s  not  coll ected

during  the UK Business R&D

s u r v e y.  Nor i s  i t  stat ist i cally

sound to subtract  h igher

education data (from HESA)

f rom LFS data.  Further

information might be available

pending the  outputs of  the

National  Statist ics  pilot  study

of th is  year ’s  Business R&D

survey in which i t  is  being

tested whether i t  is  feasible to

collect  a  gender variable.  If  it

i s feasible  the next  survey wil l

no t  be car ried out unti l  2004.  

The European Commission

Women in Science  Unit  in  2002

embarked on a new study to

investigate the participation

o f women in re s e a rch in the

private sector across Euro p e .

Individual large employers

have undertaken  inte rnal

studies and one sectoral survey

has been under taken by a

coll ec tion  of  pharmaceutical

companies.  However  the  data

i s not in  the publi c domain.  The

only other source o f s ignif icant

employment data is  collected 41



S E T  F a i r   C h a p t e r  t h r e e  p a g e  4 2

chapter three
the SET c a r e e r

CASE STUDY:

N a t i o n a l  S c i e n c e

F o u n d a t i o n  o f  t h e

U S A

“All  NSF’s re s e a rch  and

education  programs must

b e d i rectly  involved  in

b roadening partic ipation.

Hence,  NSF wil l  pro m o t e

d iversity by embedding it

t h roughout the  investment

portfol io.  

“The outcomes of  NSF’s

sustained investment in

re s e a rch ,  education,

training and  human

re s o u rce programs will

be…a more inclusive and

globally  engaged SMET

enterprise that  fully  re f l e c t s

the strength of  A m e r i c a ’ s

diverse population.”

The NSF  has been  working

to address the  challenges

faced by equal

oppor tunit i es  for  a

considerable per iod  of  time.

The Committee on Equal

Opportunit ies  in Sc ience

and Engineering (COESE),

based within the  Off i c e

o f the Di re c t o r,  was

established in 1980 by

C o n g ress to encourage

t h e participation o f  under-

re p resented groups in S M E T

[science,  maths,  engineer ing

and  technology] f ields.  I t  is

a congressionally mandated

advisory committee to the

N S F.  I ts  role is  to pro v i d e

advice to the Foundation

concerning the

implementation of  equal

opportunit ies  in science and

engineering  and to advise

on poli cies and activi t ies

t o encourage the full

par ticipation  of  women,

minorit ies  and other gro u p s

c u r rently under- re p re s e n t e d

in  scien tif ic ,  eng ineer ing

and  professional f ields.

Committee membersh ip

consists  of eminent

sc ien tists  and engineers

f rom academia and the

pr ivate sector.  The

C o m m i t t e e

recommendations are

b a s e d upon incre a s i n g

opportunit ies  for women,

minorit i es  and  persons wi th

disabil i t ies  to help

eliminate the shortage

o f scientif ic  and technical

workers.  COESE reports  to

the President biennial ly.

The Education and Human

R e s o u rces Direc torate (EHR)

suppor ts  education and
442
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train ing act iv it ies  at  every

level ,  informal education,

re s e a rch on teaching and

learning,  human re s o u rc e

development,  and

development of  re s e a rc h

capabil i t ies .  EHR is  the focal

poin t  for NSF efforts  to

p romote d iversity.  (FY 2 0 0 1

Request :  $729.01 mil l ion) .

Addit ional ly there are a

number of  programs that  exist

in the science pro g r a m m e s

d i rec torates,  fo r  example  the

Geosciences Direc torate has a

diversity strategy.

A series of  measures have

been  implemented across NSF

to  work towards parity in the

w o r k f o rce.  The tools  used to

i n c rease the partic ipation of

women and  other minorit i es

in SET  are :

P rofessional  Oppor tuni ti es  for

Women in  Research  and

Education (POWRE) pro g r a m

announced in 1997 to achieve

p ro fessional  growth,  ro l e

mode ls in SET among

disabled,  ethnic groups and

those wi th a career break.  The

aim was to develop

scholarship and  leadership

among  women in SET.  POWRE

grants lasted f rom between

1 2 and  18 months and ranged

f rom $13,000 to $150,000 each.

This program closed down

a year before the new

A D VA N C E p rogram was

b rought in,  and has been

incorporated into the new

p ro g r a m .

The  A D VANCE pro g r a m

p rovides awards for both

women and organ isations  and

includes:  Fel lows award s ,

Insti tutional  Tr a n s f o r m a t i o n

a w a rds and Leadership

a w a rds.  Through these

a w a rds NSF seeks  to  impro v e

the cl imate  for women in

academic leadership and to

facil i tate women’s

advancement to the highest

ranks of  leadership.

(w w w. n s f . g o v/ h o me/c r s s p r g m /

a d v a n c e )

An example of  one of  the

A D VANCE program award e e s

is  the University of

Washington  that  offers the

Transit ional  Support  Pro g r a m

for faculty  members dealing

with di ff icult  l i fe  changes and

the visit ing scholars pro g r a m .

The Program for Gender

equity in Science,  Te c h n o l o g y

and Engineering and

mathematics (PGE) is

dedicated to  changing factors

that  have discouraged the 4 43
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early and continuing intere s t

in STEM, and to developing

further  in teres t,  knowledge

and involvement  of gi rls  and

women in these fi elds .  It  wil l

a ffect  this  change in

education ,  academic and

p rofessional  c limates thro u g h

i n c reased  awareness of  the

i n t e rests ,  needs and

capabi li t ies  of  gi rls  and

women; pro m o t i n g

i n s t ruc tional materials

a n d teaching  methods for

i n c reasing inte rest ,  re t e n t i o n

and achievement in STEM

discipl ines and incre a s i n g

avai lab il i ty  o f student

enrichment re s o u rc e s

including mentoring.

w w w. e h r. n s f / g o v / E G R / H R D /

p g e . a s p

P f i z e r

u n d e r t o o k

a study in

U K R&D of

the ir  women

technical  sta ff

in 1992 and

repeated i t

i n 2002 . They

have used the

i n f o r m a t i o n

t o help evolve

their  human

r e s o u r c e

strategy and

to ensure  that

they are not

biased against

any group of

p e o p l e .

by  MORI for the Engineering

and Marine Training A u t h o r i t y

( E M TA).  Usefu l as this  is ,  i t  is

not  a  compulsory survey and

returns are not  high.

Women’s employment in SET-

related jobs has increased by

near ly 30 per cent between 1992

and 2000 – from 50,000 to

65,000.  Men’s employment in

S E T- re lated jobs has incre a s e d

f rom 344,000 to 404,000 (17 per

cent )  over  the same per iod.

Stage one: first steps
on the ladder

The s tati st ics  and quantitat ive

data in  Maximi sing Re turns

show that  only 33 per cent of

S E T-qualif ied  women choose

t o work in a re lated job,  the

o thers choose a d iverse range

of  careers that  include finance

and management accounting as

well  as  marketing and  sales

i n non-technical  di scipl ines.  

Those who do pursue a SET

c a reer of ten f ind  that  there

a re invi sib le pre s s u re poin ts  –

issues that  seem to make

p ro g ression  tough al though

they don’t  init ial ly manifest

themselves as impor tant issues.

The pre s s u re points  that  are

e n c o u n t e red  that  d iscourage,

o r make it  uncomfortable,

f o r women to enter or  stay

i n sc ience,  engineering or

technology are summarised

i n Table 2 .  

Morley (1999 and 2002 in the

AT H E N A c o n f e rence re p o r t

o n new re s e a rch on women,44



science and higher

education) outl ines how

g e n d e red power gets

relayed in a range of

in formal practices

including ru m o u r,

gossip,  sarc a s m ,

h u m o u r,  denial ,  thro w -

away remarks and

all iance-bui lding.  The

gender hierarc h y

becomes encoded in the

o rganisational  culture

as images,  metaphors,

artefacts ,  bel ief s ,

values,  norms,  r i tuals ,

language,  l egends,

myths and other

symbolic  gestures.  

Isolated,  these nebulous

encounters are d iff i c u l t

to recognise  or do

anything about,  and

they sound trivial  to

a t h i rd par ty;  they are

nevertheless a form

o f bul ly ing  and

harrassment,  and whil st

some women ignore or

do not notice them, for

others they are wearing

and offensive.  

Women in SET also find  the

i ssues prevalent across UK

employment such as work-l i fe

balance,  l ack  of  ch ildcare and

atti tudes towards familial

responsibi li t i es  are re i n f o rc e d

by the pay gap and are felt

m o re acutely in SET

employment because of  the low

numbers of women and  the

sense o f  isolation that  often

does not  manifest  i tself  unti l

their  early thirt ies .

Most often women do not

complain of  over t

di scrimination,  but of  having

t o work hard e r,  to convince

a n d persuade their  managers

that  they want and need more

responsibi li ty which they see

being g iven automatical ly  to

thei r  male colleagues.  They  are

having to work against  the

p e rceptions of  what women

want and what women can do.  

Women in SET  enjoy  thei r work

and  want to contribute to

success and do  well .  
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After a d egree in  electro n i c
engi neering  ( fi r st female
stud ent at  both techni cal
co llege  and  then univers ity)
Tessa joined a major
e l e c t ronics company as a
design engineer.  She worked
with an internat ional team of
wor ld-cl ass engineers.  

“I didn’t know i t was possible
for  w ork  to be  so exci t ing,”
she says .

After her second son she
found it  diffi cul t to return to
work at the lev el she  wished
so undertook a Euro p e a n
Union-funded course,
P rofe ss iona l  Upda ting for
Wo m e n ,  whi ch w as excel lent,
and helped her change
d i rect io n i nto Euro p e a n
s e m i -conductor sourc ing.  

“I  lo ved the wo rk but  my
family responsibi l i ties  were
seen as  a dis tract ion fro m
working l ong hours,  an d ye t
I was bet ter  qual i f ied than all
of them.”

Eventually she decided to
move on and  no w works in
a related fi eld but away fro m
th e a ppl ied work she loved.  

“I t i s  never  too late to do
anything,” she maintains,
b u t is  keen to see co mpanies
practi ce what they preach and
for  middle managers to  take
ser iously the issue of  work-
li fe  balance. 45
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Case Study
After a chemistry degree at  Swansea,  Jane started work with  a major agro c h e m i c a l

company as an analytical chemist  working on evaluating pestic ides,  on the

graduate entry scheme.  

The work place was young,  v ibrant and good  fun,  with  plenty of  women at  junior

grades – but with hindsight,  only a f ew women in senior posit ions.  Nine years and

various f ield studies late r,  she became team leader,  managing several  scientists .

Her area of  expertise  and interest  was di ff e rent  f rom that  of  her l ine manager

(male)  who delegated  wel l  to her.  She feels  she benef ited from early re s p o n s i b i l i t y.

Eighteen  months later,  she took a year ’s  maternity leave and returned to  work two

and a half  days a week,  to work beside another team leader with  a smal l number of

competent staff  to manage.  This  worked well .  

Af ter  her second maternity leave – another  year – she re turned for 10 hours a week

for two  years.  The family moved when her husband’s job did,  and now after  four

years’  break from work,  she i s  happy  as a teacher ’s  assistant  in a primary school .  

She will  consider teaching,  when she has time to train ;  going back to science i s  not

an option as she  doesn’t  want to  go  back to the bench and there are few science

employers where she now l ives.  

Table 2 
Pressure Points  fe l t
during the early
career s tages

Qualification/Experience
level

Further study – post PhD
i.e. post doc level

Employment in industry

Generic

Factors exacerbating attrition

lLack of transparency of appointments
process
lLarge per cent male PhD supervisors with
tendency to “protect” women
lLack of understanding how higher education
system works

lLack of access to networks
lFew role models
lLow confidence

lSexual harassment/bullying/continual teasing
– often subtle and even unintentional
lLack of empathetic people to talk to-
mentoring needed 
lGender imbalance begins to assert itself if
not already encountered resulting in lack of
access to networks and “clubs”.
lLack of training and Continuing Professional
Development (CPD)
lAncillary skills development needed
lGender pay gap46
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Tackling research
careers in academia

The academic career path is
clear for only a few. A n u m b e r
o f uncertainti es diff e re n t i a t e
employment in this  area fro m
the pr ivate  or  publ ic sector
re s e a rch estab lishments:  people
in relatively senior posi t ions
a re employed  on short  term
contracts  and only remain in
paid employment in academic
re s e a rch by  continu ing  to
undertake a competi t ive
appl ication process.  This a ff e c t s
the whole  career path for
re s e a rch scientists  and there
has been much d iscussion  on
the sub ject  o f l ate.  The EU
Fixed Term Directive that  came
into effec t  on 1 July 2002 may
go some way to improving the
retention of  women. 

The academic  re s e a rc h - b a s e d
c a reer is  predicated aro u n d
publishing in  re f e reed journals
and rai sing one’s  prof il e  at  key
c o n f e rences,  leaving l it t l e  time
for gaining bro a d e r
management knowledge and
ski lls  that  can add value to  the
p rofessional  skil l -set  of  the
scientist  or  eng ineer.

A study  funded by  the
Wel lcome Trust  and  the
R e s e a rch Councils Who appl ies

for  re s e a rch funding? was
published in 2000 as an
independent repor t  and  has
been fo l lowed up by a n u m b e r
of  measures and new
f e l l o w s h i p s .

A workshop held by The
Well come Trust  in 2001
e x p l o red career i ssues  in
academic re s e a rch and
publ ished a report ,  R a d i c a l

Thinking,  Creat ive  Soluti ons .  

The Government and  UK
funding bodies are curre n t l y
considering the
recommendations in the re p o r t
by Sir  Gare th Rober ts .  The
outcome o f the 2002 Spending
Review is  awaited before  any
key  announcements are made.  

The Equality Challenge Unit
was set  up in  2001 to addre s s
equality issues across higher
education employment.

Academia is  acknowledged  to
have a poor track re c o rd in
terms of  human re s o u rc e
management,  offering  few
training options,  and the
English  Higher Education
Funding Council  now re q u i re s
al l insti tutions  to  have  a HR
policy and implementation
s t r a t e g y.  The Scott ish  Funding
Council  (SHEFC)  is  also  taking
some init iat ives. 47
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SET Women in Academia

The i ssue of the academic  career path for  women in  SET
re s e a rch  is  particularly acute.  Despite a few annual  fe l lowships
f rom the Daphne Jackson Trust ,  The Well come  Trust  and
T h e Royal  Society,  that  offer  f lexibil i ty and mobil ity  ( the
cornerstone for promotion),  the publ ication re c o rd is  heav ily
c o m p romised by a career break  or a more  senior partner
re locating to a new insti tution.

Evidence of  gender bias in the peer  review process in Sweden
f o rced the UK re s e a rch establ ishment to undertake a quick
assessment of UK prac tices.  No evidence of  gender bias was
found, but fewer women than expected applied for re s e a rc h
funding and,  importantly,  for  lower amounts than their  male
counterparts .  This  was fol lowed by a study into why  fewer
women appl ied for re s e a rch money and has spawned
fellowships,  workshops and debate (Blake and La Valle 2000) .  

The AT H E N A p roject  has developed a good  practi ce manual over
its three-year l i fespan.  The chall enge is now to embed that  good
practice into every higher education  and re s e a rch institutions.

Key issues for the early SET career

Short term contracts

Shor t- term contracts  make i t

d i ff icult  fo r women to sustain

a c a reer and manage a family.

The EU Fixed-term Dire c t i v e

wil l  have  some impact  on  this

p rof il e.  In  contrast  there are

few shor t-te rm cont racts  in

industry and where they ex ist ,

people are paid consultancy

r a t e s .

Age of first permanent
appointment

In academia the age at  which

a post  graduate moves into

their f irst  permanent posi t ion

i s l ikely  to be the late twenties

or  ear ly thi rt ie s,  a  t ime  when

they are also  thinking of

start ing a family;  this stage of

li fe  can be especial ly disru p t i v e

for women. There  also appears 48
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to  be a l ack  of  transparency in

these appointments,  which

t e n d to be driven by the  need

to f i l l  a  re s e a rch post  quickly.

In  industry the  f irst  permanent

post  is  o ft en 21 or e a r l i e r. 6

Part-time working

L a rge employers in  industry

and  public  sector re s e a rc h

establ ishments have embraced

part-t ime working  as a means

of helping staff manage family

responsibil i t ie s  and workplace

attachment.  In contrast  there

a re few re s e a rch or teaching

posts  in  higher education for

part-t ime workers and re p o r t s

f rom the few that  do i t o f a  l ack

of respec t and  perceived  low

c o m m i t m e n t .

Student debt

The diff e rence in salaries between

industry and academia and the

late age of first appointment has

an impact on students, who

graduate with significant debt

levels. More frequently golden

hellos are being reported in the

private sector. The academic

re s e a rch community cannot

compete and hence loses high-

c a l i b re re s e a rchers. 

Student debt is  al so like ly

t o have a double impact  on

women who are more l ikely

than  men to become detached

f rom the workplace for a period

of t ime.  Research by the

Cabine t  Offi ce  has shown

t h a t women’s incomes over

a lif et ime suffer  because of

caring responsibil i t ie s and

f o r “being female”.

Double couples

The tendency for women to have a

partner who is  older (and hence

likely to be more advanced in

their career) and from the same or

similar discipline means a woman

i s m o re likely to follow her

partner to a new location, to t h e

detriment of her own c a re e r.

Academic accreditation

P ro g ress in SET re s e a rc h

i s def ined by success in

competit ive funding  and

subsequent publi cation of  work.

The di ff icul ty o f  becoming

T h ree years after

graduation,  engineers

in 2001 earned an

average £24,500,

computer sc ien tists

£25,500 and those

i n ITEC earned an

average £22,900.  Th is

c o m p a red  wi th £20,250

among their peers.  

Women employed

wi thin ITEC earned

£21,999 and  engineers

earned £22,500

c o m p a red  wi th £20,250

among their peers.  

EC(UK) Register  News
No. 4  –  2002  graduate

s u r v e y
w w w. e n g c . o r g . u k /

r e g i s t e r _ n e w s / a p r i l

6
This  wil l  pro vide protect ion for  workers suc h as  re s e a rchers  em ployed on fix ed-term contracts .
Un iversi ties  will  o nly be al lowe d to e mploy staff  on  f ixe d-te rm contracts for  a  maxim um o f  four
years ,  unles s they can de monstrate  s trong grounds for  c ontinuing  to u se this  form  of  employment
c o n t r a c t . 49
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el igible to apply for funding

seems to  hold women back

a n d al so impedes the ir  care e r

p ro g r ess.  The accre d i t a t i o n

o f re s e a rch,  largely del ivere d

t h rough analysis  of  publi cation

rates and access  to confere n c e s

and the subsequent networking,

adds another barri er  faced by

women by  allowing them less

access to key f igures in the

c o m m u n i t y.  By missing

c o n f e rences and  perhaps being

less able to travel  they are

unable  to build e ff e c t i v e

re lationships with colleagues

and important ex ternal

o rgan isations and people.

B o t h of  these  accre d i t a t i o n

crit eria can confl ict  with  part -

t ime work ing or j ob-sharing.

Mobility for career
development

Mobili ty is  an important

element of  re s e a rch train ing

t h rough experiencing diff e re n t

labs,  diff e rent  parts  of  a

company and diff e rent  sectors.

Whil st  early in  the career thi s

can  be welcomed and excit ing,

later  on i t  can be more diff i c u l t ,

especial ly  for women with

other responsibil i t ies  and

working partners.  A l t h o u g h

since September 11th 2001

industry appears to be making

much greater use  of  IT  to keep

in touch g lobally,  the higher

education system has yet  to

gain  widespread  access to th is

t e c h n o l o g y.

“ T h e re are no part- t ime jobs and  no job share schemes.  I  have two  young  sons and am

o u t of work,  large ly due to  the cost  o f chi ldcare.  I f ear my career  is  at  an end ,  as

I d o n ’ t th ink  I wil l be able  to re join  the full- t ime,  long-hours culture .

I  have  been described  as outstanding and a problem solver,  but I feel I  have been forc e d

out of  my profession because I  am 20 years too early in wanting a family and a care e r.

I  have  had to l isten to offensive jokes at  industry d inners,  been asked i l legal

p e r s o n a l questions at  job inte rv iews , seen  the i ssue of women almost  wilfully ignore d

b y my professional  institution,  journal  and employers,  been talked about unpleasantly

behind my back  by my superiors when I f irst  became pregnant,  and read  salary  surveys

which tel l  me women in my profession  are routinely paid up to 35 per cent less than

t h e men.  A massive cul ture change needs to take place and there are many decent men

who would  be wil ling  to partic ipate .  Few in posit ions of  power even recognise that  a

p roblem ex ists .”
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“The technicians used to tease me incessantly,

good humouredly, but after a while it got really

tedious. The only way to get my jobs done for me

was to smile and humour them. So I was

determined to show them. I wouldn’t run off and

have babies. 

“I would use my PhD, and I have. They were nice

guys really, just set in their ways: 

“ ‘There’s no point letting you girls do PhDs – you

only run off straight after and have babies’”

Web contribution

T h e re needs to be commitment

to change at  the top o f the

o rganisation  and a full

implementation plan with

s t rong l eadersh ip and

a p p ropriate t raining invo lving

a d d ressing take-up of  diversity

and  dignity at  work among SET

employers.  A d d i t i o n a l l y,

further pro g ress will  be seen

t h ro u g h :

l take up o f membership o f

p rofessional  bodies by women

l funding for late  entrants

i n the form o f post  25-year- o l d

training packages,  funding  for

returners with  industry or

other  appropriate work

e x p e r i e n c e

l mentor ing pro g r a m m e s

l SET career path

re-e v a l u a t i o n

l rai sing the prof il e o f the

contribution of  women to the

o rg a n i s a t i o n .

Key areas to tackle 

51
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Women in the  middle s tages

o f thei r career are l ikely to

have to juggle the decision of

whether to have a family or

n o t and when they have one,

t o balance work and their

external  re s p o n s i b i l i t i e s .

I t i s a t th is  stage of  care e r

t h a t being connected to the

right networks and developing

an  understanding of  how an

o rgan isation works and

w h e re decis ions are made

i s vital  to p ro g ression .  

The key pre s s u re points  during

th is  phase  are summari sed

i n Table 3 and  at  Figure 4 .  

Despite the perceived  pro g re s s

which undoubtedly has  been

made,  particularly in senior

management,  recent re s e a rch by

Singh (2001)  shows that  there is

gender stereotyping in the

att i tudes towards women.

Despite the existence  of  good

systems and  a commitment to

change at  the top of  some

o rganisations,  breaking thro u g h

to the ranks of middle

management is  proving  hard,  as

one respondent who works for

an organisation  committed to

diversity explains be low. 

Stage two: mid-career

Ruth works as a sales manager in a l arge IT company with

a commitment to change  and d iversity ;  her career  has always

been in IT sales and sales management.

Her family  did not affect  her career in any  way,  but one

company admitted  that  i f she had told them at  the interview

that she had a ch ild they would not have given  her  the job .

She says she has not  experienced  any harassment at  work at  al l

but her career r ise is  now hampered by some obstacles she has

e n c o u n t e red.  She doesn ’t  enjoy  working in a macho

e n v i ronment with no respect  for work-l if e  balance ;  she re s e n t s

the assumption that she  is  not  tough enough ;  and feel s  that  she

has to prove herself  re p e a t e d l y,  whereas male col leagues seem

able to r ise  off  the back of  one success.52
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A number of  other people  who

submitted inputs via the

website and in discussion

commented that  they

continually have to pro v e

t h e y a re up to the job .

Other women have  had to  pluck

up the courage to say,  “that’s

not what I  want” to counter

their  manager ’ s  assumptions

o f thei r  needs as an

engineer/scien tist  who happens

to be a woman.

Table 3 

Pressure poi nt s fe l t  during the
mid career  s tage

Qualification/
experience/level

1 Moving up the
research ladder

2 Gaining management
experience and
knowledge of the
broader business issues

1 Returning after
a break

2 Work-life balance

Factors exacerbating attrition

lCoffee time/lunch time banter and talk and end
of the day discussions at work or at the pub, when
women often have other responsibilities, can lead
to exclusion
lApplying for research funds – lack of support
lAppointment panels with gender imbalance
lShort term contract prevalence; break in
publication record
lMarginalisation of women and minority groups
occurs systematically

lLocation and mobility issues can make it difficult
to re-enter
lChildcare cost and availability
lLost contacts and low confidence can make
approaching companies hard
lA skill and knowledge gap is likely to have
formed in subject area as well as the need for IT
skills to be updated and there are few training
schemes targeted at the skilled scientist/engineer
lFew part-time jobs in SET and they hold low
credibility.
lPerceived low commitment
lLow pay and often low value work

“I  was the f i rst  female  manager  for  the

area and I ’m p leased to  say  that  I  was

shown nothing but  respect  & cooperat ion

from the team. 

“The days were long & demanding –

1 2 hours  were the norm.  I was also on

cal l  one week in  every  four .”

Christi ne ,  Biologis t  working as  a  middle  manager  for  large

water  company
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In all organisations

Problem: stereotyping

O rganisational  awareness of  the

needs of  the individual emerg e s

as something that  is  necessary

to e ffect  cul tural change.

Unintentional  stere o t y p e d

views of  people’s  aspirations

and capabil i t ies  because of  who

or what they are need  to be

c o u n t e red,  to ensure that

change becomes embedded  al l

the way  through the

management stru c t u re.  

Progress

This needs to be supported

b y training  of  all  personne l.

I n addition to staff  satisfaction

surveys,  for  which  many

benchmarking  tools  ex ist

(F i t f or  the  Future (2002) a n d

Opportunity Now (2001,  2002)

i t is  important that  i f  an

o rganisat ion is  to become an

employer of  choice they should

publi cise their pro g ress against

the po lic ies they have in place.

S t a f f  surveys at  BP and Pfizer

show that  increasingly work-

l i fe  balance is  important for

men as well  as  women.

In small to medium-

sized enterprises

(SMEs) 

Problem: reluctance to
accept part-time working

Many large private sector

o rganisations and the  public

sec tor have strong  diversity

poli ces in  place,  but the higher

education sec tor and SMEs are

making slow pro g ress.  In

particular there i s  a  general

reluctance about accepting

part-t ime workers:  i t  is  e ither

“too expensive” and  “di ff i c u l t

to manage” as one SME

repor ted when questioned for

thi s  study or as several

respondents have stated,  part-

t ime work i s  not  valued and the

commitment of  the post  holder

is  re g a rded  wi th suspicion.  

Progress

T h e re has al so been d iscussion

about whether i t  i s  possib le to

undertake re s e a rch part-t ime .

As several  high-pro f i l e

scientists  have pointed out

when  thi s  was put to them

“how many re s e a rch papers

a re s i n g l e - a u t h o red? Science

i s t ruly collaborative”.  

Key areas to tackle 

54
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“I have to

prove myself

constantly.

It’s
exhausting!”

Woman middle
manager Engineer ing

E ffor ts  are there f o re needed

t o help smaller  org a n i s a t i o n s

understand the medium term

impac t  of  loss of  staff  thro u g h

cultural  pre s s u res and to help

them implement measures to

a d d ress them.

In academia

In academia maternity terms and

conditions for all re s e a rc h e r s

should be standardised across the

UK and EU. The re s e a rch care e r

should be carefully examined and

re s e a rch grants should come with

an attached percentage for

re c ruitment costs to ensure

t r a n s p a rency of appointment. 

Importantly we should re -

examine how laboratories work

and consider the possibility of

c reating a full-time re s e a rc h

manager post, mentioned in the

DTI report Maximising Returns

(2002), but also building on the

model that used to exist within

public sector re s e a rc h

laboratories. 

The lack of pro g ress of women

and the low take-up of good

H R practice should be examined

t h o ro u g h l y. If pro g ress is not

s e e n by 2003 stronger action that

links funding for facilities and

re s e a rch to good HR practice

should be made.

J u l i a is  working as a re s e a rch fel low in  pharmaco logy  at  major
re s e a rch un iversity  on a f ive -year contract .  

She f in ished her PhD in pharmacology and biochemistry at
2 2 and  was a ser ious career sc ienti st ,  no t  hav ing her f irst  child
ti ll  she was 35.  She loved  her work,  enjoying learning and  its
c re a t i v i t y,  and feels  privil eged  to be working in the fi eld.
However when she suggested that  she work  part-t ime she met
a lot  of  resistance .  

“I was a very serious career scien tist ,  and  I have been sidelined
because I  had a family.  As academic jobs are based  on
publ ications not on teaching abil i ty,  I  have not been  shor t  listed
for lecturing jobs for  which I  was to ld I  was a very good
candidate.  I  haven’t  publi shed  enough ,  of  course,  and after
t w o lots  of  materni ty l eave you can’t  remain  high-prof il e .  

“If  I had  my t ime  again , I  would  make sure  that  I  was part  of
a bigger group,  ideally headed by someone sympatheti c  to my
situation.  I  would then be able to co-apply for project  grants
and  co-supervise PhD students.  I  think the  Univers ity needs
t o have dedicated mentors and appraisers for  women working
part-t ime who could advise them through a potentially tr i cky
par t  of their  care e r . ” 55
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Problem: the shortage of
skilled women

Progress

Women need to be made aware of

the need to gain experience of

management and org a n i s a t i o n a l

strategy and encouraged and

o ff e red  the oppor tuni ty to do

so,  for  example,  thro u g h

membership of and active

parti cipation in pro f e s s i o n a l

societ ies  and in employer

management planning

committees.  We also need to

widen the pool o f tal ented

women with  the right

management experience to

accede to  high leve ls .  When

Felic ity  studied e lectro n i c s

and acoustics  at  university,  the

only place that  did  this  subject

when she applied .  A h i g h

achiever at  school ,  she

graduated  with a First ,  and

has worked in tel ev ision ever

since – she i s  now 31,  without

a fami ly,  but with  a

“salvaged” re l a t i o n s h i p .

Her f irst  experience at  a  major

TV company was not quite

what she expected:

“I  arrived with a f irst  c l ass

d e g ree  and a good track

re c o rd ,  but my boss gave me

c o o rdination and

documentation to do,

tradit ionally something

women are perce ived to be

good at ,  instead o f very

technical  projects .  I stuck  to i t

for  a while,  and then  got up

the confidence to ask for

a c h a n g e . ”

Her career has moved forward

in  leaps and bounds as a

re s u l t :

“It ’s  a  demanding,  challenging

field  and  fairly we ll  paid too.

It  ought to be open to men  and

women with abili ty.  In  an are a

w h e re women are in  such a

minority we have to work and

be imaginative to make i t

real ly open .”

Working now at  the BBC

w h e re women make up seven

per cent of eng ineers,  she

prai ses the  corporation:  she

feels  that  i t  has ideals  about

the encouragement and

support  of d iversity and about

valuing people,  and is  working

t o w a rds them. I t is  aware o f

its  responsibil i t ies ,  she says.  56
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looking  for key indiv iduals  for

committees and  review panel s

we should  not undere s t i m a t e

the wisdom and sense that

younger people can bring to the

discussion.  This  is  an  important

training tool .

Problem: measuring and
monitoring success and
communicating
appreciation

The benchmark o f success

should ref lect  an org a n i s a t i o n ’ s

priorit ies .  For  example in

academia we measure success

on publication,  not  on core

skill s  or  competenc ies such  as

teaching,  management or

admin istrative duties.  

Progress

I f  key activ it ies  such as student

w e l f a re accord  a bonus,  o r  are

seen to be core skil ls ,  men

might gravi tate towards these

tasks as well  as  women. The

take -up of  gender issues wi thin

total  qual ity  pro c e d u res and in

reporting and re w a rd

mechanisms through  gre a t e r

uptake  of  Investors in  People

for example is  extre m e l y

important for success.

Our  challenge i s  not  gett ing  women accepted in the f ield but

avoiding  stereotypes – you are  a woman, there f o re in a multi -

disciplinary implementation team, you must be  the nurse or the

jun ior member.  We have a number  of young women coming

t h rough ,  but in very  special ised areas – whether they wil l

achieve any of  the  emerging  senior generic  health  informatics

posts  that  are be ing created now or not  is  yet  to be seen;  they

a re very competent to f il l  them at  the appropriate t ime .

Senior woman in  health  informatics

“Th e h igher  up yo u go,

the mo re  mac ho it  gets ”

57
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“You don’t

need a white

coat, your

own Bunsen

burner

or even a

beard to be

a scientist”

Julia  Go odfellow,

Chief Execut ive ,
Biotechnology and
Biological Sc iences
R e s e a rch Counci l,
The  Guardian,  M a y
2 0 0 2

The glass cei ling i s  so cal l ed

because  it  is  a  transparent but

nevertheless real  bar rier  caused

by systems and processes,  the

socie tal  constraints  and

s t e reotyping exper ienced by

w o m e n .

The discussion groups fel t  that

the pre s s u re points  that  were

likely to  hold back a woman

f rom senior posi t ions were

common for industry and

academia,  ( i f  in  academia the

woman had managed to

navigate the short-term

contract  s ituation)  as evidenced

by the attendees at  the various

panel  discussions.

The key pre s s u re  points  are

summari sed in Table 4 .

T h e re have been some

signif icant high-level

appointments of  women in the

world of  academia since the

beginning o f 2002 that  include

the f irst  Chief Executive for one

of the UK Research Councils,

two new women Vi c e -

Chancellors, the appointment

o f the Dean of Sc ience at Bath

University and Head of

E l e c t ronics and Computing and

Stage three:

senior women in science and engineering 

The glass ceiling

Many women who have made i t

to the  top have  had suppor tive

bosses or simply breezed  past

potential  career blockages,

total ly focused on where they

w e re going.  

One male participant
in one of the discussion
groups commented:
“I have never seen
any signs of this glass
ceiling. I don’t believe
there is such a thing.” 

Qualification/
Experience/level

Senior positions

Factors exacerbating attrition

lLack of contacts and networks
lBanter and unintended
exclusionary remarks
lPatronage of the gentlemen’s
club variety in meetings
lLack of experience of broad
areas of expertise covering
resource and strategy issues

Table 4 
Press ure Points  fe l t during the
senior  career s tage
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of Phys ics at  Southampton

U n i v e r s i t y. And a number of

p rofessional Insti tutions have

appointed their f irst  woman

P resident:  the Insti tution of

Chemical  Engineers and the

Institute of Biology.  The new

Chief  Executive of  the Institute

of Physics is also female.

Several women scientists  and

engineers were acknowledged

i n the 2002 Queen’s Birthday

honours l ist . And yet  in the

recent Financial  Times’ list of 5 0

most influential women, there

w e re no scientists or  engineers.

In 2000 there was one female

p rofessor in civil  engineering,

t h ree in electrical , electro n i c

and computer engineering and

”Is it us who allow problems to arise? I went in
with my eyes open, and did not expect special

treatment, although I never wanted to be a
pseudo-man either!”

Ellen i s  a  Nigerian chemical  eng ineer who ,  afte r work ing for
companies such as ICI and the CWS (Cooperative Wholesale
Society ) ,  runs her own consultancy,  working with six medium-
sized companies.  She came  to Britain with  her now ex-husband ,
both al ready  qual if ied with a f irst  degree.  They d id their
Masters at  UMIST  (she f inished  hers in a year ) and while she
was studying,  she had her two ch ildren.  

“I knew I  wanted chi ldren,  and I  took a long hard look,  a  long
way back ,  at  what I  wanted out of  my  car e e r.  I t  was clear that  I
had to have chi ldren before I  s tar ted working so that  I  would be
able to spend lots  of t ime with  them, so that  when I  was re a d y
to work,  I was ready to work.  I  didn’t  want to do  al l th is
studying and then not be  able  to compete,  nor did I  want
special  tre a t m e n t . ”

She admits it  wasn’t  always easy,  but would  advise  any women
going into sc ience  and technology to th ink long and hard about
what they want out of  i t  and what they are going to put in.
Having made her decisions  ear ly “it  gave me an edge,  in  terms
of confidence ,  and al lowed me to be f lexible.”

She en joys her subjec t ,  enjoys interacting with people,  and the
opportunity  to use all  her skil ls  –  her consultancy al lows her to
combine the science and  the people and  make a genuine impact
on the workplace.  
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four mechanical,  aero n a u t i c a l

a n d p roduction engineering

p rofessors compared to

7 9 0 m e n re p resenting one

p e r cent of  the total .  

Although the number  of women

p rofessors in these disciplines

has increased,  so has the

number of  men.  Despite 47

p e r cent of  bioscience graduates

be ing  female in 1970 and rising

to  60 per  cent in 2000,  only

n i n e per cent have re a c h e d

p rofessorial  status.  

The low re p resentation of

women in sen ior posit ions in

academia is  common across the

world with few, disc ipline-

based exceptions such as

physics in I taly and Portugal ,

and IT in a number  of E u ro p e a n

countries (DfES 2001) .  

The plots  in Figures 8 and 9 o n

page 64 i l lustrate the attr i t ion

at  each  stage.  I t  is  most  str iking

in the biosciences,  where at

u n d e rgraduate level there are

over 50 per cent women. This

t rend is  the  same across the

E u ropean Union.  In fact ,  in a

review of  the leve ls  of  women

p rofessors across a number o f

countries by Husu,  in  the

Athena Repor t  (2002) ,

re p roduced from Osborn (2000) ,

of  which an extract  is

re p roduced  in Table 5 on page

53,  few countries have bro k e n

the 10 per cent barrier.

Cranfield University  in 2001

T h e re i s  st i ll  very  li tt l e  awareness at  MIT,  or  elsewhere,  o f the

g e n d e red nature of academic rules:  how cri ter ia of  evaluation,

t iming expectations ,  conventions of  authorship – to name but

a few – he lp men more than women… Lasting equi ty re q u i re s

re thinking these institutional  rules,  which evolved  for a

d i ff e rent  demographic group,  in  order to ensure that  they do

not systematically disadvantage women, or men in dual care e r

p a r t n e r s h i p s .

Despi te th is ,  the  women faculty  report  a  sign if icant

i m p rovement on the status and repor t that  they have been

amazed by  the pro g ress and changes in  their own pro f e s s i o n a l

l ives as a resu lt  of  the work described in the overview re p o r t .

MIT Report on the Committees  on the  Status  of Women Facul ty,

Marc h 2002

60



ch apter th ree
the SET c a r e e r

S E T  F a i r   C h a p t e r  t h r e e  p a g e  6 1

published a repor t  on female

d i rectors in the top 100

companies.  In  the top 10

companies,  there  were f ive SET

companies  and  the perc e n t a g e

o f women on the  board ranged

f rom 15 per cent to 25 per cent.  

Vinnicombe and Singh  (2001)

discuss  the perceptions of

forthright behaviour of  men

and women and how a woman

is described  as being aggre s s i v e

w h e reas the same behaviour in

a man i s  seen  as a posi t ive

at tribute.  The career success

cycle,  based on this  re s e a rc h

i s based  around personal

s t rengths,  visibi l i ty,  mentor

support,  visibil ity,  opportunities

for chal lenge ,  vi sibi l ity,  higher

tier  support ,  and more visibil ity.

The role of the

professional society

Membership of  a  pro f e s s i o n a l

body or society can be

important in re i n f o rcing  the

status of  the scientist  or

engineer as a professional .  

“If we want the

best women to be

part of leadership

at every level we

won’t succeed if

we tolerate those

tired old phrases:

‘I’m not sure it

will be in her

best interests to

be promoted at

the moment.’ ”

Lord Browne

June 2002

Country

Turkey
Finland
Australia
USA
France
Canada
Sweden
UK
Germany

Year

1997
2000
1997
1998
1998
1998
1998
1997
1998

Percentage of women
among full professors

21.5
20.0
14.0
13.8
13.8
12.0
11.0
9.5
5.9

Table 5: Women full professors across the world
Source: extracted from Osborn et al (2000)

“I was an extremely  shy and retir ing young woman. I  don’t
understand how I took some of  the risks  I  did – but I  clearly
knew what I  wanted  to do… I  suff e red the usual  lack of
confidence,  but I had enough people around me in my care e r
who said “yes,  you can” and beli eved in me”.  

Female engineering professor 61
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A meeting of  pro f e s s i o n a l

socie t ies  and l earned  bodies,

held during the consultation

p rocess,  revealed common

d i f f iculti es  in translating high

p e rcentages of student

membership into  full

membership and of  low

numbers of  women who

a c h i e v e fel low status.  

Even  at  the Insti tute of B iology,

women make up only six per

cent  of  Fel lows and the f i rst

woman President was appointed

in 2002.  There was agre e m e n t

about the need  for concerted

e ffort  and shared action.  

Key recommendations
from the meeting

l raising the profi le  of

women at  events through a

national  bursary scheme  for

women speakers

l specif ic  training for ski ll s

development in influenc ing and

n e g o t i a t i n g

l enabling access to

publi cations at  low or no cost

during career breaks 

l further mentoring for

students and members,  perh a p s

tapping into  the DTI-funded

mentoring pi lot  scheme under

way wi th the Wo m e n ’ s

Engineering  Society and the

Association  for Women in

Science and Engineering.  

Many societi es  would welcome

support  in tackling diversity

issues and in understanding

what needs to be done to

attrac t  more women members .

Daphne is a  senior woman who has nev er  taken  t ime off  to be  a  ful l- time mother.  She had  her  fi rst chi ld

whi le working in a university an d her second whilst  a t a pol icy re s e a rch inst itute,  and does not pre t e n d

that  i t  was by any means easy jugg ling th e demands of wo rk  and family.  

She chose  to work in academ ia r ather than in industry or in  a gov ernment  inst itute because  she  hoped that

that  environment wo ul d a l low her fl ex ibi l ity:

“ If  you rea lly want to c ombine  family  and work,  you have  to have  determ inat ion and be  able  to j ug gle

your hours ,  and wh ere you have  to be when.  This has  been absolutely c rucial .  At  a un iversi ty you are

judged by what  you produce  which is  not  very  compatible with havi ng chi ldren.  It  doesn’t make  it  easy,

but  i t  mak es it p o s s i b l e . ”
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Key leadership qualities

The Institute  of  Management

has undertaken re s e a rch to

determine what makes a good

l e a d e r,  how leadership is

p e rceived  and experienced  by

those who  fol low and what

quali t ies  and skil ls  are needed

in a dynamic world.  

The qualit ies  perce ived to be

necessary for l eadership are

those that  are admired in

c u r rent l eaders,  namely

knowledge and ambition.

T h e s e qualit ies  seem to be mos t

c losely related  to the quali t ies

needed for pro m o t i o n ,

particularly  in larg e

o rganisations.  In the Institute ’s

s t u d y,  over two-thirds of

respondents said that  there was

a mix o f  formal and informal

train ing wi thin their

o rganisations.  

If  women in science and

engineer ing are not  we ll

networked,  have not made good

l inks within their  org a n i s a t i o n

or thei r ab il i ty  and desi re for

p romotion  is  under- e s t i m a t e d

by their  managers they  will

f ind it  d iff icult  to move on.

The Institute
recommends:

l systematic  and consistent

frameworks for re w a rd and

p romotion and for developing

leadership potential

l establi shing a re g u l a r

l eadership audit  using 360

d e g ree apprai sals  at  al l  level s

l i n t roduc ing mentoring

a c ross a broad spectru m

o f o rg a n i s a t i o n s

l identifying opportunit i es

for  leadership outside the

normal  management framework

that  o ffer  recognit ion and

re w a rd

l encourag ing learn ing

among leaders  themselves

l recognising perpetual

chal lenge of  f airness and

t r a n s p a rency in re c ru i t m e n t

a n d p ro m o t i o n

l building  training and

development pro g r a m m e s

t o enable managers to apply

new thinking to how they

w o r k and interac t .

Best practice
l e a d e r s h i p

E n s u re the org a n i s a t i o n

has  a  vision , miss ion and

strategy  that  are  known

and unders tood

Oversee  the sett ing  of

demanding but  re a l i s t i c

t a rg e t s

Set an example by

generating an  o p e n ,

c o m m u n i c a t i v e

management s ty le 

Champion  a culture

conducive to  learni ng and

c o n t i n u o u s i m p rovement 

Distr ibute leadership

re s p o n s i b i l i t i e s a l o n g

with necessary a u t h o r i t y,

tr aining and  re s o u rc e s
Fit for the Future

w e b s i t e

Preparing for leadership
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Figure 8

The higher  –  the few er:  

UK women i n
engi neering and
tec hnolog y 

S o u rce:  HESA

Figure 9

The hig her  – the fewer:
UK  wo men in
biosci enc es  (excluding
p s y c h o l o g y )

S o u rce : HESA

The abo ve dataset
exclu des psy cholog y
a s the hig h perc e n t a g e
of  wo men in this
discipl ine obscure s
imp ortant  tre n d s
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Some women juggle a

demanding  career with a

f a m i l y,  but o thers have decided

to pursue a career instead.

Exclusionary comments st i l l

abound. One  was repor ted by

a senior women academic who

happened to  be the only female

member of  a  senior inte r-

national committee in April 2002:

“And [committee

member] here will add

some glamour to the

discussion”
The chairman m aking introductions

A recent report  by Catalyst

(2002) on  women in leadership

shows that  52 per cent of

women respondents do aspire

to  top leadership.  

Key areas to tackle

Problem: gender balance

on senior boards and

committees

Progress

Government is  making good

p ro g ress and the Researc h

Counc ils  have worked toward s

a goal  of  40 per  cent by 2005.

T h e re is  some way to go,  but

the init ial ly tough-look ing

t a rge t  is  with in sight .  

This  practi ce  needs to be

p romulgated through all

funding body committees and

the  supply  chain,  and

Government should take a lead

by asking organisations they

fund to have a gender- b a l a n c e d

management or advisory gro u p

or  evidence that  they are

p roac tively working to eff e c t

one.  Frequently  all  that  is

needed  in  these si tuations,  to

quote  a senior f igure during

this  consul tation is  a  “bunch o f

people with good  sense and

some knowledge”.  The Fit  For

the  Future  Campa ign ( s p o n s o re d

by the DTI)  board  is  composed

of two women and 15 m e n .

In the case o f some  public

bodies there are cases where

rev iew groups are  bro u g h t

t o g e t h e r.  I t  has been suggested

by a number of  re s p o n d e n t s

that  there ought to be a

re q u i rement to bring younger,

but nonetheless bright and

“excell ent” people to the

d iscussion table  in order to

c reate a more  diverse re v i e w

t e a m .

“It was very
positive. I was
able to talk and
interact with
someone who was
friendly and can
give advice and
support...

“It definitely
helped my
confidence. It was
great to talk to
someone.”

Imper ial  Col lege s tudent
who  benef ited from  the

mentoring schem e

7 w w w. s e t w o m e n e x p e r t s . o r g . u k 65
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Appointment of senior

women

Problem: headhunters’
gender bias

The appointment of senior

people is  of ten done thro u g h

refer ral  of  contacts  to

headhunters.  It  i s  important

that  t argets  are set  for

headhunters to produce a

diverse pool  of candidates.  

I t  is  too easy to say “there are

none avai lable”.  

Progress

Headhunters must be re q u i re d

to prov ide ev idence that  they

have tr ied their  best  to  achieve

a balanced re c ruitment  pool .

The SET Women Experts

D a t a b a s e 7 i s  a good star t ing

point  for  locating sen ior

women, but i f  i t  i s  to be used to

its  full potential  i t  must be

managed  in a more sustainable

manner  than  curre n t l y.

Data and information

on women in small and

medium-sized

enterprises

Problem: change at the
top does not always
mean at the top of a
multinational or a senior
figure in policy making

I t  might refe r to the managing

d i rec tor in  an SME. Information

on the  numbers of  women

engaging in the exploitation of

re s e a rch outputs and in hi  tech

spin-out companies i s  needed.

And should be monitored.  I f

few women are taking the step

to set  up a company we need to

understand what the  blockages

a re and to work to help them

navigate them. In parti cular

i n the biotech sector and

c o n s t ruction there  is  a  high

number  of smal l,  private ly-

owned companies.  

Progress

Women need to know about

business start-up schemes.

T h e y should be m o re heav ily

marketed to women, with

information about el ig ibi l ity.  

“I have no time
for silly comments

where 
men try and

undermine me.

“I dismiss them
with a sweeping

‘oh come on boys’
or remark 

‘thanks for the
thought, now can

we get on with
the business?’”

Senior  Director,

pr ivate  sector
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This chapter considers
the toolkit available 

to chall enge the status of

women across SET,  summarising

actions from across Europe,  the

U S A and Canada.

Many small-scale initiat ives have

been  used across the wor ld to

change the proportion of women

in science and engineer ing.

T h e re is no one country that can

claim it has developed a simple

answer to the issue  of  women

in science and engineering.

Signi f icant strides have  been

made in  Canada fo l lowing the

so -called  Montreal  Massacre 8 i n

1980,  but the recent round of

appoin tments of  new pro f e s s o r s

has been di sappoin ting.  

Gender should be spec if ical ly

c o n s i d e red in key government

reports such as those by Roberts

(2002)  and Casse ls  ( 2002),

rather than being l eft  for  a

separate re v i e w.

The results  of  gender

m a i n s t reaming poli cies have

yet  to be evaluated,  but to date

t h e re  has been l i tt le  evidence of

this  in UK government pol ici es

relating to SET.  A summary of

some of  the key UK init iat ives

to get  women into SET can be

found in Appendix A 2 .

The European Commission

Women in Science Unit has

developed a number of measure s

to stimulate Community-wide

action including setting up the

Helsinki  Group, a trans-national

network of civil servants fro m

3 0 E u ropean countries to

network and share good practice.

A benchmarking re p o r t

summarising the key measure s

that have been adopted has

recently been published

( R e e s 2002)  and a synopsis of

t h e key measures are pre s e n t e d

in Figure 10 .

The mandate of the Helsinki

G roup is  to promote d iscussion

and  exchange experiences on

m e a s u res and policies devised

and implemented at  local,

The most successful

measures have been

those that are sustained,

part of a strategic plan

and hence integrated

into a series of other

measures, rather than

being stand-alone

special measures just

for women.

8 The sho oting of  14 women in  the engineeri ng school  at the Ecole
Polytechni qu e which led to the  creat ion of  t he Canadian Committee
o n Women  in Engineeri ng (CCWE 1992) 67
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regional, national and Euro p e a n

level to encourage the

participation of women in

scientif ic careers and re s e a rc h .

I t is also charged with pro v i d i n g

national sex-disaggre g a t e d

statistics and developing gender-

sensit ive indicators in order to

monitor the participation of

women in European re s e a rch. 

T h e re i s  considerable diversi ty

among the [member]  countr ies

in terms of  scientif ic

i n f r a s t ru c t u re,  equality

m e a s u res and the cl imate for

women pursuing scienti fi c

c a reers.  Common factors

inc lude a lack o f gender

balance in decision-making

about sci ence pol icy and among

those who determine what

constitutes good  science.  

Many countries have instituted

positive action measures to

support women in science.  These

include supporting networks of

women in science,  encouraging

the development of role model

and mentoring schemes and, in

some cases, establishing targ e t s

and quotas.  A few countries

have  experimented with

earmarking academic chairs ,

re s e a rch funds and pr izes for

girls  and women in science.

Legislation

Gender mainstreaming  is  the  term for the systematic integration

of gender equal ity  in to al l  polic ies and programmes,  and into

o rgan isations and  their  cultures.  Gender mainstreaming  tools

inc lude l egi slat ion.  A few countries have l egi slat ion to ensure

gender balance on publi c  bodies such as funding councils .

S o m e also insi st  upon a gender balance on universi ty and

re s e a rch  institutes’  academic and scientif ic  committees.

Sex disaggregated statistics

S e x - d i s a g g regated stati st ics  are another gender  mainstre a m i n g

tool .  The national  stat ist ical  profi les  of Helsinki Gro u p

m e m b e r s a re r ich data sources on the posit ion of  women in

science in al l  30 countries.  They show how sex-segregation is  a

f e a t u re of  scientif ic  careers in al l  the countries.  The nearer the

top of  the academic hierarc h y,  the fewer the women. Indeed,

u n i v e r s a l l y,  women are just  a  t iny  minority of  people in top

scientif ic  jobs.

F i g u re  10

Summary of  meas ures being us ed

across  the European Union to

tackle  the under - r e p r e s e n t a t i o n

o f wom en 
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Research to understand institutional discrimination

Gender  studies i s  an impor tant re s e a rch area to c reate a

better  understanding of  the complexit i es  and  subtlet ie s

o f d i rect  but more particularly indirect  and insti tutional

di scrimination.  

Modernising human resource management processes

This i s  being deve loped  through t ransparency in re c ru i t m e n t

and  promotion processes,  awareness- rai sing and  equali ty

train ing,  and the use of  gender mainst reaming experts  to

advise  on  gender- p roofing polici es and  practice.  

Take the male-centredness out of science 

A few countries identif ied  gender- p roofing  the pedagogy of

science education  to address biases in how science is  taught.

Implement work-life balance measures

M e a s u res to faci l i tate a work/li fe  balance are al so cru c i a l .

While  there is  a  wide recognit ion of  this  as an i ssue,  pro g re s s

on addressing i t  is  patchy.  Measures reported inc lude good

employment practices and  programmes targeted at  women

returners to accommodate  their re -entry to  scientif ic care e r s

after  a  period at  home with childcare  re s p o n s i b i l i t i e s .

Evaluate scientific research to ensure it considers

the gender dimension

A p rojec t  that  ignores the gender  dimension ,  where  it

i s a legit imate variable upon which  to focus attention,

c o m p romises its  sci enti fi c r igour.  Tool s  should be  developed

and used to evaluate and monitor  posit ive action  and

g e n d e r m a i n - s t reaming measures designed to pro m o t e

g e n d e r equali ty in sc ience and scientif ic  careers.  

Source:  Rees (2002) 69



S E T  F a i r   C h a p t e r  f o u r  p a g e  7 0

chapter four
making the changes

The breadth of  org a n i s a t i o n s

that  have been active ly

i n t e res ted and involved in the

d iscussions during the

p reparation of  this  re p o r t

underl ines the need for action.  

A joined-up approach

For seven years there has been

a un it  with in  OST  that  has

focused on st imulating action

and developing good prac tice

and there has  been  re c e n t

p ro g ress in  developing  pro j e c t s

and pilo ts  that  involve a bro a d

range o f organisations wi th

formal co llaborations.  This

work  should  be buil t  upon and

the in frastru c t u re developed .

The aim will be to increase  the

e ffectiveness of  the small ,

independent voluntary  and

char itable organisations.  They

will  thus be enabled to develop

a joined-up approach,  to gain

gearing on their  scarc e

re s o u rces and to  offer  a  re a l

serv ice and re s o u rce to other

o rgan isations.  They can act  as

focal  poin ts  for  good pract ice,

to sustain effective  pro g r a m m e s

and to identify  new areas for

action through discussion with

key partners.  

An emerging suggestion fro m

the working groups and web

input has been  for some form

o f non-governmental  support

i n f r a s t ru c t u re ( ie the Wo r k i n g

Science Centre)  that  builds

o n experti se,  knowledge and

re s o u rces (both person-based

and f inancial)  to deliver

e ff ect ive programmes.  

Key functions envisaged

1 . Support  and thro u g h

information provision to t h e

p rofess ional socie t ies  and

e m p l o y e r s

2 . Administrative support  to

the diverse groups managing

the functional  work of

communication,  websites,

journals and other general

information di ssemination

among active groups and

development of s tro n g e r

regional  collaborations

3 . A central  re s o u rce that  can

del iver pro jects  and  develop

new proposal s  in  partnership

with the public  and pr ivate

s e c t o r.  

Key areas to tackle
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Fur ther detai ls  o f the

implications of  such a body

a re p resented in the

re c o m m e n d a t i o n s .

Effective profile-raising and

marketing

In  addition there  is  a  need for

collaborat ion to ensure that

good work f rom one

o rganisation  can  spread acro s s

to others.  An eff e c t i v e

marketing campaign must be

o rchestrated that  works with

the Sc ience Media Centre to

i n c rease the pro fi le  of  women

scientists  and technologists  and

i n c rease the frequency with

which they are quoted and

f e a t u red in the media.

In addition efforts  need  to

b e made by  the org a n i s a t i o n s

t h a t act  as  gatekeepers for

t h e p rofessions to develop

continuing pro f e s s i o n a l

development and to ensure

t h a t women are  both asked  and

a b l e to deliver on high-pro f i l e

speaking  engagements at

c o n f e rences and pre s t i g i o u s

insti tutions g lobal ly.  

71
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conclusion

This report came about in answer to a request f r o m

the Secretary of  State ,  who  recognises that  a  real  pro b l e m

ex ists  for  women in SET c a reers.  

The problem i s  not  just  a  soc ial and cultural one,  although inequity

should  be addressed in al l  its  forms,  but also economic,  and as such

cannot be ignored.  I f Britain i s  to remain a nation with successful

and developing businesses of  al l  s izes,  i t  m u s t make the most  of

i t s w o r k f o rc e .

No longer can the – often un intentional  –  barri ers  that  are put  up

along the career path o f women in science,  engineering and

technology be le ft  to stand.

Many  women ignore them and plough on anyway,  but i t  can be

a lonely furro w, wi th the  personal costs  very  high.  This  re p o r t

h igh lights the most  obvious obstacles and recommends speci fi c

ways of  circumventing them. Clear ly,  these  suggestions wil l car ry

a pr ice tag.  We have,  however,  lef t  it  to the staff  of  the DTI i tself

t o cost  out the diff e rent  pro jects  and  to  the pol it icians to al locate

a p p ropriate budgets.

Although there  remains much to be done,  i t  cannot al l  be swept

away as a result  of  this  one report ,  however well-founded  and 

w e l l - re s e a rched.  But the process can begin ,  and so we  make thre e

main re c o m m e n d a t i o n s :

1 A Working Sc ience Centre to provide an infrastru c t u re

for women in SET,  organisations,  networks and init iat ives.  

I t  wil l  reduce dupli cation of  activit ies ,  and ac t  as  a  focus

f o r the media,  headhunters,  government,  industry and

p rofessional  societ ies .  I t  wil l  be aimed  at  raising the pro f i l e

and the numbers of  SET women at  al l  levels ,  and at  ensuring

sustainabil i ty  of  pro jects ,  by working with al l  stakeholders.72
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c o n c l u s i o n

2 A r e t u r n e r s ’ scheme along the  lines of  the EC’s 

p ro fessional  updating for women course,  that  could  be l inked

to the sector skil ls  council s  or delivered through the Open

Universi ty and University for Industry.

3 Raising the status of  diversi ty by including gender

o n the exist ing R&D score b o a rd,  requiring formal re p o r t i n g

o n the d iversity measures adopted  by SET  employers.

4 A part-t ime/job-sharing incentive programme , w i t h

advantages for employers (for example,  tax bre a k s / f u n d i n g )

to help them deliver change.   I t i s  also targeted at

encouraging more  women to take up and return to careers in

S E T, in ter rupted (or l ike ly to be )  by ex ternal  re s p o n s i b i l i t i e s .

The report  takes a new approach,  one which i s  posit ive,  

business-orientated ,  and above al l  practical .  It  does not  blame,  i t

encourages,  and  calls  for  the public  and private sector to commit to

gett ing the culture r ight in SET to foster  a  working env ironment  in

which diversity  and equality  thrive beside innovation and  qual ity.  

Fol lowing  the Rober ts’ publication,  S E T for  Succe ss ,  which deals

with the  supply  of  sci en tists  and  eng ineers in the UK, i t  addre s s e s

the issues preventing  businesses  and academia making the most  of

the sk il ls ,  experience and talents of  women in SET.  

We hope that  by proposing specif ic  measures,  however modest  and

incomplete,  we wil l start  to affect  the national  mindset ,  so that  the

g reater  yet  le ss  speci fi c  cu ltural  and social problems of  women in

the scientif ic workplace wil l come  more to the fore .    
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Policy framework

In 1993 the Government Whi te

P a p e r,  Real is ing Our Poten tial ,

highlighted the importance of

SET  for  the country’ s economic

g rowth,  and  recognised that

women are the country’s  s ingle

biggest  most  undervalued and

u n d e r-used human re s o u rc e .

In 1994 The Ri sing Ti d e re p o r t

p resented 14 re c o m m e n d a t i o n s

fol lowing an evaluation of  the

si tuation  in the UK.

Subsequently the Pro m o t i n g

SET  for Women Unit  was  set

u p in the  Office of  Science &

Technology with the remit  of

o rchestrating and facil i tat ing

a c t i o n .

In September  1995 the fourth

World Conference on Wo m e n

was held  in  Bei jing,  China.

17,000 governmental  and non-

governmental  participants

re p resented a watershed  in  the

move for  equali ty.  

The unanimous adoption of  the

Be ij ing dec laration and P l a t f o r m

for  Action by 189 countr ies,

o ff e red  a comprehensive plan

t o enhance the soc ial  economic

and  poli t ical  empowerment of

women. A signifi cant number of

recommendations and strategic

object ives are relevant to

women in SET specif ical ly

paragraphs:  69,  72,  75,  79,  82,

150,  175,  178,  181,  189,  190,  192,

195,  246,  249,  253 and 256.

The 1999 Hansard web debate

on women and sc ience

concluded that  women and  SET

w e re st i ll  a  low po licy priori ty

and that  l i t t le  posit ive action

was being taken  to eff ect  re a l

c h a n g e .

Excel lence and Oppor tun ity ,  the

2000 Science and Innovation

White Paper,  made a number

o f speci fi c  re c o m m e n d a t i o n s

re g a rding women and their

par ticipation in SET:

l The  init i ation  of  a s tudy

o f the numbers of  women

return ing to  SET  after  a  care e r

b reak and the barriers  they face

(published  in January  2002 as

Maximising Returns ).  

l A t a rget  to achieve 40 per

cent [on average]  membership

on SET- re lated advisory bodies

and boards by 2005.

l An international

comparative study on women

i n information technology,

e l e c t ronics and communications

A1 The current landscape

I



education and employment

(published as  C a re er s  and

Course s in  ITEC in November

2 0 0 1 ) .

l Work experience taster

days for 15–16 year o ld gi rls  in

non-tradit ional areas of  work.  

The number  of g irls  and women

taking up SET  areas of s tudy

over the last  10 years has r isen.

H o w e v e r,  even in  disciplines

such  as biology where

sign if icantly more g ir ls  and

women have chosen  to follow

courses  (to the extent that  they

a re now in the  majority) ,  thi s

has not  translated into many

m o re women in  senior

posi t ions.  Data from 2001

shows a worrying hal t  to  the

steady pro g ress in numbers.

This is  reiterated by Osborn et

al  (2000)  who f ind:

“a l ack of  women in top jobs in

sc ience throughout the EU to

the poin t that :

u n d e r- re p resentation  of  women

t h reatens  the goals  of  sci ence in

achiev ing excell ence,  as  well  as

being wasteful and un just .”

In January 2002,  the DTI

publi shed  the repor t  from the

Returners study,  M a x i m i s i n g

R e t u r n s .  A summary of the data

i s  presented in Appendix A 2 .

I n addi tion  the Labour Forc e

Survey  Analysis  that  was

undertaken separately by

Warwick University Insti tute

for Employment Research was

also publ ished and wil l pro v i d e

a useful  benchmark on the

employment of  women in  SET

related occupations for

graduates.  At the  launch  of

these reports  the  Secretary of

State announced a new drive

for a campaign with gre a t e r

i m p a c t .

Equal pay

The  1970 Equal  Pay Act gave

women the legal  r ight to be

paid  the same as men.  

Despite  this,  the gap between

average  hour ly earnings for

men and women working full-

t ime in  the UK i s  18 per  cent.

When you  inc lude  part- t ime

workers ,  thi s  is  the widest

o f any state  in the Euro p e a n

Union.  There are complex

reasons why the gap  in

earnings persists when  women

do  as well  or even better  than

men in te rms of  educational

achievement.  Issues such  as sex

discrimination in pay systems,

a concentration of  women in

low-paid  jobs,  and  the fact  that

women st i l l  take prime

responsibil i ty for childcare and

a p p e n d i c e s
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as such have badly-paid,  part-

t ime jobs al l  play  a part .

Recent evidence shows the

situation  in SET sector i s  no

d i ff e rent .  The Bett  Report ,

publ ished in 1999,  showed that

an inequality exi sts  in  the pay

of men and women employed

within SET higher education

and that ,  even at  pro f e s s o r i a l

l eve l,  women earn an  average

of six per cent less than men .

Wo r r y i n g l y,  a  recent A U T

report  has shown that  the pay

gap has actually widened in the

past  f ive years.  On  average

women academics earn 16 per

cent less than men,  up f ro m

1 5 per cent in 1995.  The figure s

a re even worse  for women in

Scotland and Wales.  Th is

p roblem is  an international  one:

both the ETAN report  and the

MIT  study  showed that  women

p rofessors were systemati cally

underpaid and  had less

laboratory space than their

male colleagues.  Women SET

graduates are also more likely

to  be employed as lower- p a i d

technicians than men,  and  more

likely  to be employed in sci ence

rather than  engineering and

t e c h n o l o g y,  where the pre s e n t

and  predicted employment

g rowth and  re w a rd  is  gre a t e r.

The Equal  Opportunit ie s

Commission has an equal  pay

task forc e .

w w w. e o c . o r g . u k / h t m l /

e q u a l _ p a y _ t a s k f o r c e . h t m l

In the public  sec tor ( espec ial ly

education)  national scales

( subdivided by grade) and

a g reements operate .  Scales

a re i n c remental ,  pro v i d i n g

automatic  annual incre a s e s ,

a n d a re revised annually for

inflat ion.  Entry  level  on

appointment is  normally to the

bottom po int  of a  grade scale

but  can  be varied accord i n g

t o the  current salary level  of

candidate or market  forc e s .

Postgraduate salaries start  at

£19,600 and the senior

academic/manager scale r ises

to £43,000.  Independent salari es

a re determined above  that

f i g u re.  Mer it  increases ( i .e .  an

additional  increment)  can be

a w a rded within al l  scales.

Fe llowships may operate their

own scales with arbitrary

annual  increases (usually very

g e n e rous).  Some  also  pro v i d e

for enhancement for post-

doctoral  appointments in

science subjects ,  o f one,  two

o r t h ree additional scale poin ts ,

dependent upon the location

o f the employing insti tution .

a p p e n d i c e s
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The private sector tends to

operate pay  bands based on

a rate for the job,  which may be

reviewed frequently to check

competit iveness.  Other r e w a rd s

for long service include longer

leave and recurring f inancial

a w a rds,  and bonuses for

exceptional  per formance.

a p p e n d i c e s
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Programmes and
initiatives

Athena

The Athena Project  is  a  UK-

wide init iat ive.  The pro j e c t ’ s

aim i s  the advancement of

women in science ,  engineering

and technology (SET) in h igher

educat ion (HE).  To achieve this ,

Athena works with the

insti tutions to deve lop,  share ,

encourage and disseminate

good practi ce  through a seri es

o f deve lopment pro g r a m m e s ,

a n Athena award  in 2003,  and

a series of  local  academic

women’s networks.

w w w. a t h e n a . i c . a c . u k

Computer clubs for girls

Al l-gi rl  computer clubs are

being se t  up in  schools,  in a

joint  pro ject  between  e-ski l ls

and  industry,  supported by  the

DfES and DTI.  The clubs are

aimed at  girls  aged between

eight and 14,  and help create a

virtual  learn ing env ironment in

which they can develop hard

and  soft  skill s .  The aim is  to

encourage  more young  women

to take  up Information and

Communications Te c h n o l o g y

( ICT) as a care e r.

Cracking it! 

A c o m p rehensive handbook,

that  tack les the issues

s u r rounding encouraging more

gi rls and women to  consider

c a reers in science and

engineering.  £10.99 ( including

postage and packing).

To b o r row this  book for four

weeks,  contact  WISE,  Tr a i n i n g

Publications L td,  3  F inway

Court ,  Whippendell  Road ,

Wa t f o rd,  Hert ford s h i re ,

W D 1 8 7 E N

DTI Promoting SET for

Women Unit 

The Unit ’s  work  programme has

focused on fact-f inding,  good

practice and faci li tat ing action

t h rough awareness-raising and

helping to develop new

ini t iat ives.  Originally set  up for

two years it  soon became

evident  that  the under-

re p resentation of  women in SET

A2 Summary of UK programmes
and networks 

a p p e n d i c e s
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would not be quickly re s o l v e d .

The unit  is  now working to a

t h ree-phase strategic p lan,  and

has a public  commitment fro m

the Secretary of  State  for Tr a d e

and Indus try unti l  2007,  with

the aim of  increasing the

parti cipation of  women to

a level  where in tervention i s

n o longer  needed.  They have a

t h ree-phase work pro g r a m m e .

Phase 1

Fact  finding,  deve lopment of

p ilo t  projec ts  and  good pract ice

d i s s e m i n a t i o n

Phase 2 

Development of  the women in

the SET communi ty and key

init i at ives to de liver change

and implementation of  a

m a i n s t reaming appr o a c h

Phase 3

To monitor,  evaluate  and re p o r t

on  pro g ress and  cont inue to

support  the ex ternal

i n f r a s t ru c t u re as long as

n e c e s s a r y.

Equalitec

Equali tec  aims to develop a

websi te to br ing together global

best  practi ce in the f ield of

re c ruitment and retention o f

women in ITEC (Information

Te c h n o l o g y,  E lectronics and

Communications) .  Thi s si te  wil l

p rovide tool s  for companies

and HEIs looking to f ind

in formation  and re s o u r ces in

o rder  to widen  diversity in

these areas.  International  best

practice in mentoring,

re c ruitment and re t e n t i o n

p rogrammes,  work  experience

for  women in ITEC and

networking  opportunit i es

online wil l  be included in

t h e site .  w w w. e q u a l i t e c . c o m /

IT image campaign

R e s e a rch  by MORI for 

e-ski l lsUK NTO re c e n t l y

identi fi ed a number of  negative

p e rceptions of  IT  that  were

p reventing employers

attracting,  r e c ruit ing and

retaining the people they need.

A c o o rd inated campaign is

under way to re-brand thi s

image,  highlighting the more

posit ive  and excit ing  aspects

o f the industry.  A number  of

employers have responded to

the re s e a rch  by agree ing  to

commit to action defined in the

e-ski l ls  Employers Char ter.  

National pilot mentoring

programme for women in SET

A col laborative  pilo t

p rogramme being led by the

Women’s Engineering  Society

i n partnership with the

Association for Women in

Science and Engineering and

a p p e n d i c e s
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supported by the DTI and

employers,  this  pro g r a m m e

w i l l o f fer  train ing for men  and

women who mentor women

sc ientists  and engineers acr o s s

the publi c  and private sector.  

Portiaweb

Portia and the PortiaWe b

P roject  have been in place

s i n c e 1998,  when 71 women’s

o rganisations participated

i n the Gett ing Connected

workshop sponsored  by the

DTI.  The outcome was a

website designed for women,

by women, that  acts  as a

gateway to  al l aspects  of

educat ion and employment

i n S E T.  w w w. p o r t i a w e b . o r g /

WiTEC UK

WiTEC (Women in Sc ience ,

Engineering and  Te c h n o l o g y )

i s a well-established Euro p e a n

network with coordinators in

12 European countries.  Wi T E C

UK is  based in Sheff ield  Hallam

University and i s  funded by

E u ropean Union and  National

funding bodies such as the DTI

to undertake projects  which

aim to re d ress the balance of

women studying and working

in science ,  engineering and

t e c h n o l o g y.

w w w. s h u . a c . u k / w i t e c /

Women Into Science and

Engineering Campaign

WISE aims to:

l enab le people to f ind out

m o re about the  fun and

exci tement of sc ience ,

engineering and technology

l encourage them to think

about a career in  SET

l help them explore the many

d i ff e rent  opportunit i es  that  are

on off e r.

When WISE started i ts  work in

1984 only  seven  per cent of

engineering graduates were

female.  

By the turn of  the mil lennium,

that  number had more than

doubled to  15 per  cent.  Many

fac tors have contributed  to

t h i s change,  but  WISE has

played an important ro l e ,

raising awareness o f the

possibi li t i es  o f SET for gir ls

and women.

w w w. w i s e c a m p a i g n . o r g . u k

Women SET experts database

The  European  Database of

Women Experts  in SET was

original ly  developed in 1997 as

the fi rst  in it i at ive of  its  kind  in

E u rope to be used to raise

a w a reness of  the ski l ls  and

a p p e n d i c e s
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knowledge of  women in

science,  engineering and

t e c h n o l o g y.  

w w w.setwomenexpert s.  o rg.uk/

DTI prov ided  funding for

WiTEC to  update the database

in order to ensure that  it

continues to be a valuable tool

for the media,  governmental

bodies such  as the Euro p e a n

Commission ,  school  teachers

and others who are keen  to

locate and  refer  to women who

a re respected f igures in their

f ields for their v iews,

experience,  expertise and as

role models for society.

Networks

Networks are essential .  Many

of  these ne tworks support

women at  al l  stages of  the ir

education and careers and

networking be tween  the various

networks al lows women to

s h a re experience and

information and,  impor tantly,

s p r ead good practice .  

Association for Women in

Science and Engineering

(AWiSE)

AWiSE is  a  national

o rganisat ion with  a central

o ff ice in London  and branches

in the regions .  AWiSE promotes 

SET for girl s  and women and

covers all  the sc iences and

technolog ies across a range of

l e v e l s .

African-Caribbean Network

For Science and Technology

Ishango  House

447 Chester Road

Old Tr a ff o rd

Manchester M16 9HA

A f r i c a n N e t w o r k @ c o m p u s e r v e .

c o m

British Federation of Women

Graduates

P romotes women’s

opportun it ies  in education and

public  l if e ,  working as  par t  of

an international  org a n i s a t i o n

t o i m p rove the lives of  women

and girls .

The Daphne Jackson Trust

The  Trus t i s  the fore m o s t

women re t u r n e r ’s  scheme

i n t h e c o u n t r y.

Let’s Twist

A partnership designed to

widen the participation  of

women in  education and

employment in  engineering,

c o n s t ruction  and technology,

and to mainstream good

practice in  teaching and

learn ing  for  women in

n o n-trad it ional  are a s .

a p p e n d i c e s
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Local Women’s Academic

Networks in SET

S p o n s o red  by the AT H E N A

P roject ,  the Local  Wo m e n ’ s

Academic Networks in  SET

( L AWNS) are re g i o n a l l y - b a s e d

networks of  women working

i n SET in higher  education,

re s e a rch establi shments or

industry and the pro f e s s i o n s .

They work to raise the pro f i l e

of  women and to impro v e

women’s  career development.

Each LAWN has i ts  own agenda

– some are  based aro u n d

speaker programmes,  others

focus on mentoring  and

n e t w o r k i n g .

National Association of

Women Pharmacists (NAWP)

An independent org a n i s a t i o n

within the pro fession and

re p resents women in  pharmacy.

Mission i s  to enable al l women

pharmacists  to real ise their  fu ll

potential  and raise their  pro f i l e

by being educational ly,  social ly

and polit ical ly active.  Local

branches of  NAW P o ff e r

fe llowship with other

pharmac ists ;  some branches

al so provide informal

networking and mentoring

a n d may organ ise locum

w o r k in the ir  are a .

ResNet, University of

East Anglia

Establ ished with  funding fro m

Athena in 1999,  ResNet is  a

network for women re s e a rc h e r s

at  the UEA and Norwich

R e s e a rch Park.  Aims to rai se

individual  awareness,  pro v i d e

a f o rum for common concerns

and encourage women to

consider careers in sci ence.  

ResNet offer s  a  programme of

local  and reg ional  events and

workshops and gathers

evidence on career development

for  women in SET.  Contact

Helen Green or Ruth Goodall ,

C e n t re  for Staff  and

Educational  Development,

Universi ty of  East  A n g l i a ,

Norwich  NR4 7TJ.

Women and Manual Trades

P rovides adv ice,  information

and support  to women working,

training  or wishing  to become

involved  in  manual  trades.

Women Chemists’ Network

O ffers assorted services for

women chemists .

Women’s Engineering Society

WES is  the major network in

p romoting the education ,

training  and practice of

engineering among women.
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I t p rovides regional  and

university groups,  an annual

c o n f e rence and membership

opportuni t ies ,  as  wel l as  expert

speakers for  schools and expert

advice for poli cy makers.

Women Returners Network

C h e l m s f o rd  College

Moulsham St re e t

C h e l m s f o rd

Essex CM2 0JQ

a p p e n d i c e s
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Compulsory level education

(pre-16)

l All  students study  a

balanced science curriculum

containing bio logy,  physics

a n d chemistry between the  ages

of 5 to 16.  Double science at

GCSE is  a  solid grounding  fro m

which students can go on to

study any sc ience subject  at

A l e v e l ;

l Girls  continue to

outperform boys at  GCSE

science.The  diff e rence in GCSE

physics is however on ly  one per

cent compared  to 15 per cent in

E n g l i s h ;

l In 2001,  about 24,000 g irl s

achieved A*–C grades in GCSE

Computer  Studies,  compare d

t o 32,000 boys.

Post compulsory (16 plus) A

level 

l Between 1995 and 2000 the

number  of boys awarded  an A

level in physics fe ll  by 1.6 per

cent.  Over the same period,

t h e re was in increase of  8 .7  per

cent in the awards made  to

gi rls.  However,  there is  st i l l

a major  gender divide to

o v e rcome with three t imes more

boys awarded physics A l e v e l

than girls  in 2000.

l Over the same  period,  there

has been an increase o f  22.9 per

cent in chemistry  A l e v e l s

a w a rded  to girl s  (from 12,000 to

A3 Summary of scientific education
and employment

Girls  are  cont inu ing to gain a higher leve l  of sc ienti f ic l i teracy  at

GCSE and  A level.  Sign if icant steps have been made,  particularly in

A level  Chemistry,  Figure A1 where they are now ach ieving 50 per

cent of A–E passes.  

In  physi cs the news is  not  so good .  The proportion remains aro u n d

20 per cent,  with the numbers of  boys achieving A–E fal l ing by 1.6

per cent over the l ast  five years.  The importance of physics in a

diverse  range of  work areas makes th is  an area for concern that  was

a d d ressed both  by the  Rober ts  report  and also  the IUPA P

c o n f e rence on  women in physics re c e n t l y.  
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16,600)  whi le there has been a

1.9 per cent decrease for  boys.

The number o f Chemistry A

levels  awarded to girls  and

boys  is  now almost  equal .

l In 2001,  about 4,000 girl s

ach ieved an A level in

Computer Sc ience, compare d

with just  over 13,000 boys;

l Women taking ICT  subjects

perform wel l in education ;

l in 2001,  at  GCSE, 60.5 per

cent of  girls  achieved grades

A*–C in Information

Technology  compared with 53.9

per cent of  boys;  in 2001,  87 per

cent of  female candidates

successfu lly gained  an A - l e v e l

in IT compared to  83.4 per cent

of  male candidates.

Degree level

Over the past  20 years the

number and percentage of

women gain ing degrees in

b iology and chemistry has

i n c reased steadily,  but in  the

last  year there has been a

worrying  end to this  trend that

needs  to  be  closely monitore d .

However the trend for men  has

been a steady fal l  over the last

f ive years.  Thi s  underl ies  the

cause for concern in the

Rober ts’  Report  on the supply

of scien tists  and  eng ineers for

the fu ture .

l In 1996 women earned 38

per cent of  the 4140 f irst

d e g rees awarded in chemistry

and 52 per cent of  the 13820

d e g rees in  biosc iences (59 per

cent including medicine and

d e n t i s t r y ) .

l By 2000 women earned

4 0 per cent of the 3430 f irst

d e g rees in  chemistry and 60 per

cent of  the  18480 degrees in

biosc iences (63 per cent

including  medic ine and

d e n t i s t r y ) .

Within higher education,

women make up on ly a f i f th of

computing graduates and th is

has decl ined sl ightly since 1994

despite the fact  that  they  form

the majority of  universi ty

graduates generally.

Higher degree level

In 1996 12 per cent of  6040

higher degrees (masters and

doctorates)  in  engineering  were

ach ieved  by women compare d

to 16 per cent of  6570 in 2000.

This is  discipline-dependent:

i n electri cal  and  electro n i c

engineering the pro p o r t i o n

undertaking higher degre e s

h a s i n c reased to 18 per cent

a n d 16 per cent re s p e c t i v e l y.

a p p e n d i c e s
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In 2000 29 per cent of  post-

graduate quali fi cations in

Computer Science were

a w a rded to women (a higher

p ropor tion than at  f irst  degre e

leve l)  compared to 22 per cent

in 1997.  ( S o u rce :  HES A)  

Doctoral level qualification

l The number of women

achieving a PhD in chemistry and

biosciences has increased steadily

over the years 1995 to 2 0 0 0 ;

l The number of  doctorate

qualif iers  in bio logical  sciences

(excluding psycho logy) in 1995

was 985,  of  whom 42 per  cent

w e re women, and by 2000 thi s

had  increased to 1300,  of whom

48 per cent were female ;

l The number of  doctorate

qualif iers  in chemistry  in  1995

was 730,  of  whom 29 per  cent

w e re female and by 2000 th is

had increased to 910,  of  whom

30 per cent were female;

l In engineering and

technology women are now

undertaking higher degre e s

i n a g reate r propor tion than

a t u n d e r-graduate level ;

l In 1995 the number of

doctorate quali fi er s  was 1325,

of  whom 10 per cent were

female .  This  had incre a s e d

considerably by 2000 when the

number of  doctorate qualif iers

was 1705 of  whom 18 per cent

w e re female .

Overall  we have seen  an

i n c rease in the numbers of

women undertaking S, E or T

study and training as wel l as an

i n c rease in the gender balance.

Additionally more women are

now undertaking higher degre e s

than the proportion taking

u n d e rgraduate study. A l t h o u g h

thi s should be tempered against

a signi f icant increase in the

numbers of women undertaking

post  16 study and declining

numbers of men studying

science and engineering.

Women’s SET employment

Two recent repor ts  provide a

c o m p rehensive synops is  of

women’s SET employment,  the

Maximising Returns and the

technical  report  to support  i t ,

both  avai lable f rom the DTI

publi cations orderline or  on-

l ine at  the Promoting SET  for

Women website.  A number o f

bull et  po in ts  from th is  work are

p resented  below. 

l Number of  people of

working  age wi th degrees ( in

any subject)  has r isen  from 3.5

mil lion in 1992 to 5.4 mil lion in

2000;  

a p p e n d i c e s
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l The number of  SET

graduates in the  working age

population has increased  fro m

1.1 mil l ion in 1992 to 1.3

mil l ion in 2000;

l The proportion of  SET

d e g ree holders relative to  other

subjects  has decl ined  fro m

3 2 per cent o f al l  graduates in

1992 to 25 per cent in 2000;  

l The employment rate

o f male SET and non-SET

graduates is  very  similar

a t about 91 per cent.

Numbers of women in SET

employment 

l The number of  women of

working age with SET degre e s

has r isen from 240,000 in 1992

to 290,000 in 2000.  The total  for

both  men and women has

i n c reased  from 1.1 to 1.3

mil l ion over the same period ;

l Between 1992 to 2000 the

number of  female SET

graduates employed in SET

occupations rose from just

under 50,000 to nearly 65,000;

l O n e - t h i rd  of  women SET

graduates entered SET

occupations in 2000 compare d

to 50 per cent of  men;

l 25 per  cent of  al l  women

SET graduates are  employed in

SET occupations compared to

a round 40 per cent of  men;

l Number of  women in

computing has increased  fro m

about 14,000 in  1992 to aro u n d

19,000 in  2000.

ICT employment

l In the last  f ive  years,  the

number of  people in ICT jobs

has risen  by over 50 per cent,

far  faster  than the UK

w o r k f o rce as a whole at  seven

per cent.  The workforce in ICT

supply  and services companies

has almost  doubled (92 per cent

g rowth).  Current est imate of

number of  ICT  professionals  in

the UK i s  about 1.2 mi l lion;

l The number of  women in

ICT jobs is  actually declining.

The  proportion of  women in

ICT jobs has fall en  to 22 per

cent,  compared with 25 per cent

in  1995.  In software eng ineer ing

jobs,  women account for on ly

eight per  cent o f the workforc e ;

l Recent survey for Cisco

shows that  in Europe women

account for on ly six per cent of

Internet  network ing

p ro f e s s i o n a l s .

a p p e n d i c e s
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Key facts and figures on

scientific employment

Data on women’s scientif ic

employment are available fro m

the  UK Labour Force Survey.

The data presented  were

assimi lated for the M a x i m i s i n g

R e t u r n s report .  Whi lst  data

ex ists  in abundance for the

higher education  sector thro u g h

HESA, the Higher Education

Statist ic s  A g e n c y,  and  for

public  sec tor re s e a rch,  very

lit t le  information is  known

about women’s employment in

private sector re s e a rch as the

gender variable is  not  ro u t i n e l y

collec ted during the survey.

However  some pro g ress has

been made  and a pi lot  study i s

being conducted during  2002 in

which gender wil l  be coll ected.

I solated ,  large employers have

undertaken inte rnal  studies and

one sectoral survey has been

undertaken by a col lection o f

pharmaceut ical  companies.

However the data is  not  in the

publ ic domain.  The only  other

s o u rce of  s ignif icant

employment data i s  coll ec ted

by MORI for EMTA. However,

useful as th is  is ,  it  i s  not  a

compulsory  survey and re t u r n s

a re low.

Women’s employment in SET

related  jobs have increased by

nearly 30 per cent  between  1992

and 2000 from 50,000 to 65,000.

Women’s progress in

employment in academia

In 2000 there was one f emale

p ro fessor  in civ i l engineer ing,

t h ree in electri cal,  e lectro n i c

and computer engineering and

four mechanical ,  aero n a u t i c a l

and production eng ineering

p ro fessors  compared to 790

men,  re p resenting one per cent

of  the total .  Although the

number  of women professors in

these disciplines has incre a s e d ,

so has the number of  men.

Despite 47 per cent o f

bioscience  graduates being

female in  1970 and ri sing to  60

per  cent in 2000,  only n ine  per

cent have reached pro f e s s o r i a l

s t a t u s .

The si tuation  in  academia i s

common across the world with

few d iscip line-based exceptions

such as physics in I taly and

Portugal  and IT in a number of

E u ropean countries.

NOTE:  the  above dataset ex cludes

p s y c h o l o g y

a p p e n d i c e s
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Opportunities for part-time

working in SET

The extent of  part-t ime working

i s  higher in the general  female

labour market  compared to

women SET degree  holders who

a re employed in SET or non-

SET occupations.  For instance ,

in 2000 44 per cent of  employed

women were working  part- t ime

c o m p a red to 17 per cent of

women SET degree  holders who

w e re employed in SET

occupations and 25 per cent

who were employed in non-SET

occupations.  Over the

1992–2000 period female part-

t ime  rates have  general ly

remained  stable and i t is  l ikely

that  the f luc tuations  occurring

amongst  women SET degre e

holders is  due to sampling

e r rors.  However,  over  the

period part- t ime rates were

sign if icantly lower amongst

women SET degree  ho lders who

w e re employed in SET

occupations.  

Returning to SET employment

from a career break

l T h e re has been an average

of  about 5,000 women SET

graduates returning to SET

employment per year during

the latter  part  of  the 1990s;  

l In 2000 economically

inactive female SET graduates

p rovided  a pool of

a p p roximately 50,000 potential

re t u r n e r s ;

l About 24,000 women SET

graduates re turned to

employment in 2000;  about a

t h i rd of  them returned to SET

occupations.  [note :  the f igure s

for 2000 happen to be

signif icantly h igher than for the

average  over the period

s t u d i e d ] ;

l Between  two thi rds and

t h ree quarters of  women wi th

SET degrees,  who were not

working at the  t ime of  the LFS

i n t e r v i e w,  had been out of

employment for  at  least  two

years and almost  40 per  cent

have been out of  employment

for at  least  f ive years.

So there is  a  pool  of  available

women who do re turn,  but as

the Max returns report  said…

few obvious mechanisms to

help them get  back.

a p p e n d i c e s
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Membership of professional

societies and learned bodies

l Despite 65,000 women

working in S,  E and T only a

few thousand  are members of

p rofessional  bodies and Wo m e n

in SET  org a n i s a t i o n s

l Royal  Society  – 3.7 per cent

of Fe llows are women, but 35

per cent of  funding  goes to

w o m e n ;

l Royal  Academy of

Engineering only 15 Fellows are

female out of  a  total  of  1200;  

l Insti tute of  Biology – only

5.9 per cent of  Fel lows of  the

Insti tute o f B iology are women;

l C h a r t e red Insti tute of

Building  Survey ing  Engineers

(CIBSE)  – one per  cent o f

members are women.
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100 people attended  a seminar and  open discussion forum at

t h e DTI on 13 March and  two high level  meetings were held at  the
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Meeting of the Professional Societies and learned bodies

A separate meeting was held of the professional membership
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meeting summary covered the actions that  might be taken to share

good  practice and  understand the  issue more ful ly.  These have al l

been taken into account in the development of  key actions.
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