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Foreword
Themajority of womenwith qualifications in science, technology,
engineering andmathematics (STEM) subjects do not work in STEMareas.
This is inmarked contrast tomen.

The consequence is a serious loss across thewhole economynot just in
Scotland but throughout the UK aswell asmany other European countries.
Indeed employers in key sectors are reporting large impending shortages
of people with STEMqualifications.

Scotlandmust address this issue. To be a smart economy, we need strength
in STEMareas.

Encouraged by Professor AnneGlover, until recently Chief Scientific Adviser
for Scotland, the Royal Society of Edinburgh (RSE) established aWorking
Group, chaired by the eminent astrophysicist, Dame Jocelyn Bell Burnell, to
examine this issue.

TheWorking Group has produced a cohesive and comprehensive strategy
aimed at increasing both the proportion of women in theworkplace qualified
in STEM, and the number who rise to senior positions in universities and
research institutes, government, business and industry.

The RSE ismost grateful to Dame Jocelyn and herWorking Group.We are keen
this report will lead to a coherent strategy, particularly in Scotland, to address
thismost important issue.We stand ready to assist Governments and other
key agents to develop andmonitor this strategy.

Sir JohnArbuthnott MRIAPRSE
President, The Royal Society of Edinburgh
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Preface
In 1991 the number of female professors of physics in the UK doubled: it went
fromone to two! By 2009/10, it had risen to 36 – clearly a huge improvement.
But that is still 36 out of a total of 650 professors of physics. A fifth of the UK
university departments still have none. Clearly there is stillmuchwork to be
done before women aremore equally represented in this area.

The Scottish data for the career paths ofwomenqualified in science, technology,
engineering andmathematics (STEM) show similar trends to the UK. The
country cannot afford this wastage of talent.We need to tap all our talents.

The causes of this problemare not simple. Tackling it will require concerted
efforts fromGovernments (both in Scotland and the UK), academe and
learned societies, and business and industry.Wemake specific
recommendations to each.

This report is based on an openwritten consultation, a formal survey of
professional organisations and learned bodies, and an extensive review of
the research literature. Thesewere complemented by interviews and discussion
forawith relevant stakeholder groups, including academia, trade unions,
business and representative organisations.

My thanks go to themany people who have contributed to this study
and report; particularly to Professor Alice Brown (Deputy Chair of the
Working Group), andDr CarolineWallacewho provided the secretariat.

We are also grateful to the Office of the Chief Scientific Adviser for support
to enable this report to be disseminatedwidely. Through that process we hope
to reach thosewho have it within their grasp to transform this issue.

Professor Dame Jocelyn Bell BurnellDBE CBE FRS FRSE FInstP FRAS
Chair of theWorking Group
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Summary
The imperative
1 Science, engineering and technology are vital to Scotland’s future. They catalyse its

development as amodern economy, support public policies for health, wellbeing
and environmental sustainability, and contribute greatly to its intellectual vitality.
These roles are played by its research base, whose excellence depends on people:
on the education and training that form themand the opportunities that stimulate
their creativity.

Lost talent
2 Scotland fails to realise the full potential of its research base, andwill continue to

do so if it systematically fails to copewith the debilitating loss of talent represented
by the high attrition rate of highly-trainedwomen fromemployment. Although
our universities nowgraduate large numbers of women in science, technology,
engineering andmathematics (STEM), 73%ofwomen graduates are lost from
STEM comparedwith 48%ofmale graduates, with a corresponding loss of
researchers. In academia, expensively trainedwomen are lost in larger proportions
thanmen at every step of the postgraduate ladder and are under-represented in
top positions across the spectrumof business, public service and academia.

3 Although this represents a loss of opportunity to individuals, it also represents a
major, quantifiable loss to the economyand society. It is estimated that a doubling
of women’s high-level skill contribution to the economywould beworth asmuch as
£170million per annum to Scotland’s national income. It is an economic loss that
Scotland can ill afford, but it also represents a loss of distinctive but less
quantifiable qualities fromkey roles in the economyand society that women are
demonstrably able to contribute. This rate of loss of highly-trainedwomen from the
workforce is taking place at a timewhen, even though the country is in near
recession conditions,many of Scotland’s employers in the science and technology
sectors are unable to find sufficient qualified, skilled and experiencedworkers.

What is the cause?
4 Wehave analysed the factors that cause this loss of talent. Some are the

practical hurdles of family responsibility, butmany are cultural factors that relate
to attitudes in theworkplace, the organisation of science and technologywith
concomitant difficulties in accessing career resources and, inevitablywith such
a low female representation at senior levels, a lack of rolemodels.

Tapping all our Talents
Women in science, technology, engineering andmathematics: a strategy for Scotland
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Tappingwomen’s talents
5 There have beenmany laudable schemes that have attempted to stem this loss

of talent, but which, because of their often ad hoc, partial and short-termnature,
have failed to have a sustained impact. If appliedwith energy and determination
as part of a coherent strategy, such initiatives have the potential tomake Scotland
one of the best places in theworld towork in science and technology – a
destination of choice for talentedwomen fromScotland and abroad, andwith
spin-off benefits for thewider role of women in Scottish society.

6 Webelieve that Scotland has themeans to develop an integrated, comprehensive
and co-ordinated strategy for change. This will require political vision and
commitment from leaders and organisations in academia and business. It will also
require amajor cultural change in attitude and approach.Wemake the following
recommendations to key institutions as component parts of an action plan
designed to achieve this change.

KeyRecommendations
7 Scottish Government should: take the lead in committing itself to a national

strategy for Scotland – anAction Plan – aimed at retaining and promotingwomen
in STEMand led by a Cabinet Secretary; reaffirm its commitment to close the
gender pay gap; and expect university STEMdepartments to achieve the
minimumstandards for an Athena SWANSilver award, or equivalent. Initiatives
should bemonitored and evaluated.

8 UKGovernment should: extend existing parental leave legislation to recognise
the equal responsibility ofmothers and fathers for parenting.

9 Businesses and industry should: address the issue of job design and introduce
quality part-time employment at all levels formen andwomen; national STEM
Industry Advisory Boards should develop gender equity strategies.

10 Funders of universities and of research should: link funding to gender equality
and seek to encourage a level of performance equivalent to an Athena SWANSilver
award across all Scottish university STEMdepartments.

11 Universities and research institutes should: obtain theminimumstandard of
an Athena SWANSilver award (or equivalent) for their STEMdepartments.

12 Academies, and learned and professional bodies should: set standards that
help to change the culture; lead by example – ensuring that appropriate data is
being collected, analysed and reported regularly, and trends examined.



13 The figure below sets out aProgramme for Actionwhich includes key
recommendations and the targets andmeasurable outcomes that flow from them.

Figure 1. Programme for Action. a)Key recommendations and targets;
b) assurancemeasures for short,mediumand longer term.

KEY
RECOMMENDATIONS TARGETS ASSURANCE

MEASURES

> Anational strategy led by a
Cabinet Secretary

> Introduce legislation that
recognises equal parenting,
allowing parental leave to be
sharedflexibly betweenpartners

> Scotland’s Universities to achieve
Athena SWANSilver level, or an
equivalent

> Employers, government and
professional bodies to implement
an annual gender equity evaluation

> National STEM Industry Advisory
Boards to develop gender equity
strategies

> Increasednumber ofwomen
in STEMpositions

> Increased percentage ofwomen
in STEMseniormanagement
positions

> Increasednumber of senior female
academics in STEMsubjects

> Recognition of equal caring
responsibilities for both sexes

> Increased female representation
onpublic and private sector
decision-making bodies

> 1-year assessment of national
strategy development

> 3-yearmonitoring and reviewof
recommendation take-upfigures

> 5-yearmonitoring and reviewof
progress againstmonitored targets

SHORT TERM
(1 YEAR)

MEDIUM TERM
(3 YEARS)

LONG TERM
(5–10 YEARS)

> Launch of aNational Strategy for
Scotland led by aCabinet Secretary

> Scotland’s Universities to have
developed a strategy for achieving
a level of Athena SWANSilver (or an
equivalent) within all departments

> Funding bodies require Universities
to have a strategy for achieving
Athena SWANSilver (or equivalent)

> Monitor number of national STEM
Industry Advisory Boards gender
equity strategies

> Monitor number of employers and
professional organisations
commissioning equality audits

> Substantial number of University
Departments achieve Athena SWAN
Silver level or equivalent

> Part-time employment
opportunities are available to all,
at all levels of seniority

>A substantial number of employers
equality audits are complete and
progress is beingmade

> UK legislation has been introduced
that recognises the equal caring
responsibilities of both sexes

> The percentage ofwomenSTEM
graduates that are leaving the
STEMsector is comparable to that
ofmen i.e. the ‘leaky pipeline
effect’ is gender neutral

> The percentage ofwomen in the
STEMworkforce is comparable
across all levels of seniority

> Women, at all levels of seniority,
receive the samepay as theirmale
counterparts

> All University STEMdepartments
achieve a level of Athena SWAN
Silver, or equivalent

Tapping all our Talents
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About the report
The scope of the study
14 The Royal Society of Edinburgh established aWorking Group to develop a cohesive

and comprehensive strategy for Scotland aimed at increasing both the proportion
of women in the STEMworkforce and the number who rise to senior positions in
universities, institutes, government, business and industry.

15 There is no single, agreed definition of what constitutes the STEM sector. For this
Report, we have adopted the definition used in the recent BIS study1 i.e. Physical
and Biological Sciences, Engineering and Technology,Mathematics and Computer
Sciences.

16 This study has focused on the postgraduate employment of women in STEM.
Encouraging girls to take up STEM subjects in primary and secondary schools
has been the subject of a separateWorking Group established by the Chief
Scientific Adviser for Scotland2.

17 Issues of retention, attrition and representation of women in clinicalmedicine are
not addressed specifically in this study. However, our recommendationswill be of
relevance to the position of women in academicmedicine. Similarly, themajority
of the recommendations in this Report are generic and can be applied to other
disciplinary areas and labourmarket sectors.

18 Scotland-specific data are presentedwhere available. UK data are presentedwhere
Scottish data are unavailable or where the data pool is too small to lend itself to
statistical analysis.

Our approach and the structure of the report
19 Wehave complemented a literature reviewwith interviews and discussion fora

involving representatives fromdifferent stakeholder groups including academia,
trade unions, business and representative organisations; a formal written
consultation and a survey of learned societies/professional organisations.
Details are provided in Appendix C.

20 Themain body of the report addresses, in turn, a consideration of the loss of talent
in the STEM sector and an analysis of the current situation and contributing
factors. The recommendationswhich follow in Chapter 3 are set out in several
self-contained sections, each addressing a key stakeholder and showing how
they can deliver change.

1 Department for Business, Innovation and Skills 2011. Data sources cited in this reportmay have awider definition.

2 Science and Engineering Education Advisory Group
http://www.scotland.gov.uk/Topics/Education/Schools/curriculum/ACE/Science/SEEAG



Chapter 1 Lost Talents
“Our vision is of a nation of world-class scientific achievement, a
magnet for talent and for investment, a powerhouse of technology,
innovation and enterprise, increasing sustainable economic growth.”3

A The current position
21 Scotland enjoys a strong international reputation in science, technology,

engineering andmathematics (STEM). Together they forma key and vital sector
of the Scottish economy, contributing significantly to Scotland’s economic growth.
To sustain this, wemust continue to invest in andmake best use of the skills and
talents of all our people, and support the flow of knowledge fromour schools,
colleges and universities intowealth creation.

22 Scotland is failing to use fully its available human resources. This is reflected in
the number of highly-qualifiedwomenwho either leave the STEM sector early on
in their careers or, where they stay, are under-represented in top positions in
academia, government, business and industry.

The STEMworkforce
23 The number of women STEMgraduates and postgraduates has increased

significantly in recent years, althoughwomen aremore likely thanmen to leave
the STEM sector – the so-called ‘leaky pipeline’ effect. In Scotland, 27%ofwomen
graduates in STEMwork in the sector they qualified in, comparedwith 52%of
male graduates4. Thismeans that of the 56,000 female STEMgraduates in
Scotland, just over 15,000 continue towork in the sector.

3 Scottish Government 2008, p.4

4 TheUKRC 2009

Tapping all our Talents
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24 Some of thewomenwho do not continue towork in the STEM sector will have
made positive choices to pursue careers in other sectors. Indeed, it is desirable
that some STEMgraduates domove into other sectors (e.g. education,media,
government). Evidence from the recent BIS study shows that themost likely
reason STEMgraduates seek employment in a direction away fromSTEM is
because other fields are “seen to be ofmore interest”5. We are concerned, however,
about thosewomenwho are discouraged frompursuing STEM careers for negative
reasons, and the fact that there is such a large difference between the percentage
of women andmenwhomake the decision to leave.

25 Womenwho do remain in the STEMworkforce are still segregated by occupation
(horizontal segregation) andgrade (vertical segregation). These forms of segregation
significantly impact on both awoman’s ability to achieve her potential and her
earning capacity6. The number ofwomenwhoadvance to themost senior positions
in STEM remains proportionatelymuch smaller than that of theirmale counterparts.

26 That there are fewer women thanmen in science is sometimes attributed to
biological factors, with the impact of culture largely ignored. Table 1 shows that
the number of women participating in astronomy varies hugely from country to
country, implying that there are likely to be a number of different factors –
cultural, societal and sociological – at play, rather than biology alone. Similar
patterns exist formathematics and physics. Ingrained cultural and societal issues
have consequences for thewomen involved, and for employers, who are unable to
capitalise fully on the skills resource base. In Scotland too there are consequences
for thewider economy, through the loss of return on public investment in the
education and training of women in STEM.

5 Department for Business, Innovation and Skills 2011
6 Whyte 2010
7 http://www.iau.org/administration/membership/individual/distribution

Table 1. The proportion of professional astronomers who are female, country by country, as
compiled by the International Astronomical Union. Only those countries withmore than 100
members are considered7.

International Astronomical Union Countries with >100members
Country % female Country % female
Argentina 37 Belgium 15
Ukraine 27 Poland 13
Italy 25 Sweden 13
France 24 Canada 12
Brazil 23 USA 12
Spain 18 UK 12
Mexico 17 Netherlands 12
Russian Fed 17 S. Korea 10
Greece 16 Germany 10
China 15 India 8
Australia 15 Japan 6
Average all member countries: 15% female

Tapping all our Talents
Women in science, technology, engineering andmathematics: a strategy for Scotland
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27 The retention and progression of women in the STEMworkforce should be
addressed in terms of its impact on individuals and in terms of itsmicroeconomic
andmacroeconomic implications. The issues, illustratedwith statistics for
Scotland and the UK, are examined inmore detail in Chapter 2; recommendations
are set out in Chapter 3. However, we begin by considering the costs of inaction,
the urgent need for a coordinated strategy in Scotland, and the context within
which such a strategymust be developed.

The costs of inaction: Scotland and beyond

28 Figure 2 illustrates the proportion of women graduates who do not choose SET
occupations or are not in employment. This demonstrates a serious loss of
resource for Scotland given its investment in education, particularly at
postgraduate and postdoctoral levels, and the relatively high costs of educating
and training professional scientists and engineers. It has been estimated that
increasingwomen’s participation in the UK labourmarket could beworth between
£15 billion and £23 billion (1.3–2.0%GDP)9, with STEMaccounting for at least
£2 billion of this10. In Scotland, the loss of potential income to the Scottish
economy is estimated at asmuch as £170million per annum11.

8 Reproducedwith permission fromTheUKRC 2009
9 UKWomen andWork Commission 2009
10 TheUKRCwebsite. http://www.theukrc.org
11 The potential cost/loss to the Scottish economyhas been estimated by highlighting a number of indicators relating to the

potential loss of female earnings and labourmarket participation. The full extent of the cost to the Scottish economyof the
under-representation of women in the STEM sector would require significant research into a number of socio-economic
conditions aswell as the collection and analysis of relevant data. Data provided by Professor AilsaMacKay, available at
http://www.royalsoced.org.uk/1013_Data.html

Figure 2. The occupation of female STEMgraduates fromScottish Universities at 20098.

Not in employment21%

SETOccupations27%

Non-SETOccupations52%

21%

27%

52%
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29 At the same time, there is evidence that some employers in Scotland are facing
difficulties in recruiting people qualified inmany of the STEM subjects (see
paragraphs 43 – 45), while a recent study undertaken by PricewaterhouseCoopers
revealed that replacing a competentmember of staff costs businesses
approximately a year of that person’s salary12. Indeed, during the course of
this inquiry, we heard that the cost of replacing highly skilled specialists such as
colloid scientists, particle scientists, kineticists and physical chemists is closer to
two years’ salary13.

30 In short, the loss of highly-trained, skilledwomen impacts negatively on Scottish
business and the Scottish economy14.

31 Scotland is not alone in failing to harness the full potential of women. European
Commission research shows that women are in theminority in science across
the EU15. A recent EU study16 outlines the reasonswhy Europe needsmore
women in science and technology, noting that “the low numbers of women
in decision-making positions throughout the science and technology system
is awaste of talent that European economies cannot afford.” It is argued further
that “the Grand Challenges facing Europe (including climate change and
demography) require the full participation of women in its science and
technology system if it wants to develop suitable solutions for all its citizens
and does not want to continue losing ground in the new economicworld order.”

32 The ‘cost of no action’ is identified by the EU expert group as:

> Missed innovation and newmarket opportunities

> Unfulfilled competitive advantage of available human capital
(women scientists and engineers)

> Increased societal distrust of, and reduced support for, science and its
institutions

33 Such studies also suggest that themulti-dimensional nature of the issue
means there is no single solution, initiative or policy that alone can solve
the problem.

12 PricewaterhouseCoopers press release, 4 Oct 10

13 RSE Business and industry discussion forum, 20th June 2011

14 Whyte 2010

15 EC 2009a

16 EC 2011, p.13

Tapping all our Talents
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A co-ordinated plan for action
34 Developing a coherent and comprehensive strategy for changewill require

political will and leadership, but is not the job of government alone. It will
require the commitment and engagement of individuals and organisations –
across academia, business and industry –working together in partnership
(see Figure 3). Such an approach offers huge potential and benefits for women
in Scotland, for Scottish business, for Scotland’s growth and economy,
and for Scottish societymore generally. It would also send strong signals
to talented andwell-qualified people working in STEM sectors throughout
theworld that Scotland is at the leading edge and is an attractive place
towork and develop a career. In turn, businesses in Scotlandwould have
a competitive advantage.

Figure 3.Map of stakeholders in the employment,
retention and progression of women in STEM.

Female
employment,
retention and
progression
in STEM

Scotland
andUK

Governments

Business
and Industry

Academies,
Learned and
Professional

Bodies

Funders /
Investors

Women
andWomen’s
Organisations

Universities
andResearch
Institutes
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35 The position of women in STEMhas improved, but the change has been
disappointingly slow. The reasons for this are varied and complex and are in
part due to the lack of a concerted and sustained strategy and a commitment
to change. Particularly in the current economic climate, when there is a real
need to encourage economic growth, Scotlandmust take full advantage of the
knowledge and experience of women in this sector.

B The context for action
36 Any coherent and comprehensive strategy for changemust reflect the current

context for action.

The European context
37 The European Expert Group has argued that (1) the EU can become an example

of best practice in research development& innovation through underlining
the importance of gender equality andmaking it visible in both European policy
and externally; and (2) this would require action at both the EU and EUmember
state level. Legislative steps recommended at EU level cover the pay gap, parental
leave and the Framework Programme. Atmember state level, they include
national action plans/strategies, an awareness of gender in research and in
universities/research institutions, and amonitoring programme17. Although
Scotland is not amember state in its own right, it is possible to draw on and
implement some of these recommendations in Scotland.

The Scottish context
38 In a submission to the UnitedNations Commission on the Status ofWomen

(Feb 2011), Engender18 stated that:

The Scottish Government, as a devolved administration of the UK, has obligations
to deliver on the Beijing Platform for Action, the Convention on the Elimination
of All Forms of Discrimination against Women (CEDAW) and the International
Covenant on Economic and Social Rights (ICESCR)19.

39 While not all aspects of public policy are devolved to Scotland, the Scottish
Government has responsibilities that cover policy areaswhere it can influence
gender equality in STEM, such as education, training and economic development.
In addition, although specific powersmay not be devolved to Scotland, the
Scottish Government can set an example of good practice that can be followed
by other agencies in the public, private and voluntary sectors.

17 EC 2011

18 Engender is awomen’s organisation based in Scotland. It is Scotland’s representative on the UK Joint Committee onWomen
which represents UKwomen on the EuropeanWomen’s Lobby. As a non-governmental organisation, Engender has
consultative statuswithin the Economic and Social Council.

19 Engender 2011, p.3

Tapping all our Talents
Women in science, technology, engineering andmathematics: a strategy for Scotland

page 15



20 Engender 2011, p.4

40 The Scottish Government has already taken some action to help overcome gender
inequalities and promote the engagement of women in STEM. It has:

> reported on the effectiveness of its policies to address gender stereotyping and
occupational segregation through a former cross-directorateworking group;

> made commitments tomainstreaming equality into the everydaywork of
the Government and Scottish Parliament;

> implemented the recommendations of the UKWomen andWork Commission,
established in 2005 to identify solutions to the causes of thegender pay gap,
and introduced theClose the Gap initiative (in partnershipwith Scottish
Enterprise, Highlands and Islands Enterprise, the Equality andHumanRights
Commission and the STUC) which aims to raise awareness about the gender
pay gap and encourages and supports action by employees and employers to
tackle the causes and reduce the gap;

> used levers of change, such as theCurriculum for Excellence, which covers
the content and delivery of school education, and employability initiatives,
such asWomen@Work andWomenOntoWork, which take a supply-side
approach to tackling occupational segregation;

> commissioned the Scottish Resource Centre forWomen in Science,
Engineering and Technology to deliver services to increase the participation
of women at all levels in STEMeducation and employment;

> acknowledgedmacro-level effects of occupational segregation and set
Tackling Occupational Segregation as one of only twoMinisterial Priorities
for Equalities.

41 The Government’s actions arewelcomed and supported by organisations such as
Engender. However, Engender has expressed concern about their sustainability
especially at a time of economic and budgetary constraints. They have also
argued that there has been “no sustained Government activity around
occupational segregation that has delivered significant change”, and that
“gendermainstreaming is not evident inmanyGovernment departments and
non-departmental public bodies responsible for the education, skills and economic
development agendas in Scotland.”20

Tapping all our Talents
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The business and industry context
42 The Scottish Government’s Economic Strategy has identified several key sectors

in business and industrywith high growth potential and the capacity to boost
productivity, including the life sciences, energy, the creative industries, and food
and drink. In commonwith Scotland’s construction sector and the finance and
business services sector, they all rely heavily on STEMoccupations.

43 Despite the recession,many of Scotland’s employers in the STEM sectors are
unable to find qualified, skilled and experiencedworkers. Scotland’s IT and
Computing sector continues to report an increase in demand for technical staff 21,
with vacancies rising faster than in other sectors.

44 SEMTA, the Sector Skills Council for science, engineering andmanufacturing
technologies, reports a growing skills shortage facing STEMemployers, with
21%of them struggling to fill vacancies. This is accelerated by an ageing
workforce, with 14%of SEMTA’s sector workforce aged 60 plus22.

45 The Energy sector faces similar challenges: Scottish Power haswarned of amajor
skills shortage in the sector, as 80%of their engineers are due to retire within the
next 20 years23. The expansion of renewable energy and the increase in ‘green’
energy jobs is central to the Scottish Government’s strategy to build a low carbon
economy. At present, only 16%of the energyworkforce is female24. There is
potential, therefore, to recruitmorewomen in this area and help reduce the
skills gap.

46 Government and employer strategies tomeet the demand for a skilled STEM
labour workforcewill fail if they do not address the barriers to women entering,
staying, returning and progressing in the STEM sectors. Theywill fail too if they do
not take amore strategic and sustained approach to change, including effective
monitoring and evaluation of the impact of policies aimed at reducing gender
inequality.

21 The Bank of Scotland LabourMarket Barometer, Sep 2011

22 SEMTA, Engineering Policy Group Scotland, Sep 2011

23 Scottish Power, 5 April 2011

24 Blake Stevenson 2010
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25 Office of National Statistics 2010

26 TheUKRC 2009

27 Office of National Statistics 2010

Chapter 2
Analysing the Issues
47 Chapter 1 has shown that the under-representation of women in the science,

technology, engineering andmathematics workforce is a persistent phenomenon
that transcends national boundaries and employment sectors, with implications
for both society and the economy.

48 The issues are analysed below, pulling together data frommany sectors.
Statistics and indicators to allowmonitoring and evaluation are key to a strategy
that aims to promote the equal participation of women in the STEMworkforce,
but while gender-disaggregatedworkforce data are generally available for the
academic sector, the availability of sufficiently detailed data is variable in the
public sector and is limited in the private sector.

49 Data for Europe as awhole are presented in Box 1 at the end of Section A.

AParticipation rates and attrition
50 In Scotland there are 56,000 female STEMgraduates of working age25.

However, as stated in Chapter 1, only 27%are using their qualifications towork
in STEMoccupations comparedwith 52%ofmen26. Female STEMgraduates
are alsomore likely thanmale STEMgraduates to be unemployed or economically
inactive, with an employment rate of 80.2% comparedwith 85.3% formen27.
Some 11,000 female STEMgraduates in Scotland currently fall into the
unemployed or economically inactive category. So although not all STEM
graduates pursue careers in STEMoccupations, the attrition rate is significantly
higher for women.

Tapping all our Talents
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51 Data from theUKRC show that in 2007/08, twice asmanymen entered STEM
occupations as soon as they achieved undergraduate qualifications in STEM
(41.8%) as didwomen (21.0%).Womenweremore likely to delay careers in STEM
until they achieved graduate-level qualifications. Independent of degree,male
graduateswho entered STEMoccupationsweremuchmore likely to enter at higher
levels than female graduates andmore likely to take upmanagement positions 28.

Business and industry
52 There is a growing body of evidence demonstrating that the inclusion of women in

workplace teams and on company boards significantly increases organisational
performance and profitability, and improves corporate governance29. Despite this
evidence, the recent Davies report30 found that women account for only 10.7%of
the directorships in STEMFTSE 100 companies compared to 14.7% for the
non-STEM companies, and almost 30%of the STEM companies in the FTSE 100
have no female directors on their boards, compared to 9%of the non-STEM
companies.

53 Womendirectors are rarely Chairs of Boards, Executive Directors or CEOs. In 2009
therewere just four female CEOswithin FTSE 100 companies, and only one of
these positionswas held by awoman in the STEM sector. Therewere only three
female Chairs of FTSE 100 companies and none of thesewere in the STEM sector.
Therewere only four female Executive Directorships in STEM companies
(no increase since 2004), compared to 12 in non-STEM companies31.

54 The relative proportion of women-owned businesses is known to be a key driver
of the overall level of entrepreneurial activity in national economies32. At UK-level,
women represent only 7.6%of all people who either have a controlling interest or
owna company in STEM industries. In contrast, within non-STEM industrieswomen
makeup41.2%of peoplewho either have a controlling interest or owna company.

55 Research shows that female entrepreneurs aremore likely than theirmale
counterparts to be providing a product new to themarket,more likely to be using
technology in their products or services andmore likely to be offering a product or
service that has been developed in the last year33. This research also finds that
women are nearly three timesmore likely to collaboratewith research institutes –
universities in particular – thanmale-led businesses (11.4% comparedwith 3.8%).

56 A recent survey of UK PhD students in STEM found pronounced differences
between the sexes in their attitudes to, and knowledge of, enterprise.Women
reported having less business training and/or experience, being less aware of
entrepreneurial possibilities, and being less likely to believe that their business
ideas could have commercial potential, or to discuss enterprise with their
supervisor 34.

28 TheUKRC 2010
29 McKinsey&Company 2007; Catalyst 2007; Adams and Ferreira 2009; Gavurin 2007
30 Davies 2011
31 Zalevski andMaruyama2010
32 Global EntrepreneurshipMonitor website. http://www.gemconsortium.org
33 Harding et al. 2004
34 Zalevski and Swiszczowski 2009
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35 Prowess 2007, p.2

36 Institute of Physics. Statistical Report: Academic Physics Staff in UKHigher Education Institutions. January 2012.

57 These figures are all themore surprising given Prowess’ observation that STEM
enterprises “may enablemorewomen to pursue a career in their chosen field,
at a level thatmatches their skills and experience on amore flexible basis.”35

Academia
58 There has been an increase in the percentage of women in the academic staff

inmost STEMareas (Figure 4). Data fromHESA show that in 2007/08women
accounted for 30.3%of researchers, 26.1%of lecturers, 18.3%of senior
researchers or senior lecturers and 9.3%professors in STEM full-time employment.
Even in disciplines such as biosciences, where there is a criticalmass of female
students, researchers and lecturers, women still account for only 15%of professors
in Scottish institutions (Figure 5). Figure 6 shows a year-on-year increase in the
percentage of women at all grades in the biosciences across the UK.While there
has been a noticeable increase in the percentage of female lecturers, and senior
lecturers/researchers, this is not seen to the same extent at professorial grade.

Figure 4. Proportion of academic staff that is female, by year36.
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37 Data sourced fromSQA statistics 2007 http://www.sqa.org.uk/sqa/26543.html andHESAResources of Higher Education
Institutions 2007/8 http://www.hesa.ac.uk/.

38 RCUK 2009

Figure 5.Women in Scottish academia: the proportion that is female at each level37

Figure 6. Proportion that is female at various levels in the Biosciences.
(Reproducedwith permission fromRCUK)38
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59 Women’s presence among research directors is also limited. For example, in all
the projects funded by the Directorate-General for Research of the European
Commission under the 6th Framework Programme for Research and Technological
Development (10,755 projects), only 17%had awoman as ‘scientific coordinator’
and only 16%had awoman as ‘scientist in charge’, as reported by the Gender
Equality Report39 .

Academies, and learned and professional bodies
60 Using the percentage of STEMProfessors (FTE) as an estimate of the pool of

talent40, women are under-represented to varying degrees in all the academies,
and learned and professional bodies that responded to our consultation.

61 Currently, womenmake up 5.8%of the Fellowship of the Royal Society,
compared to a female talent pool of 8.9%of professors in STEM in the UK; the
Royal Academyof Engineering has 3.5%of its Fellowship female, comparedwith a
female pool of 8.4%of professors in engineering; in the STEMdisciplines, the Royal
Society of Edinburgh has 7.9%of its Fellowship female comparedwith a female
talent pool of 9.7%of professors in STEM in Scottish HEIs; the Institution of Civil
Engineers has 1.2% female Fellows comparedwith a pool of 5.4% female
professors in civil engineering; the Royal Society of Chemistry has 4.9% female
Fellows comparedwith a pool of 6.7% female chemistry professors; the Institute
of Physics has 4.7% female Fellows comparedwith a pool of 5.8% female physics
professors.

62 However, as admission implies Fellowship for life, the above figuresmay be skewed
bymany previous years ofmale-dominant admissions. A better indicator is the
percentage of newly-elected Fellowswho are female. Election data provided by the
Institute of Physics, the Royal Society of Edinburgh and the Royal Academyof
Engineering show the proportion of women elected broadlymatches the
proportion nominated. Several societies and academies have taken initiatives
to improve the representation of women in their Fellowship, including the
formation of proactive nominations committees. Over the last 10 years about
10%of new Fellows elected to the Royal Society and 13%elected to the Royal
Society of Edinburgh (STEMdisciplines) have beenwomen.
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Parliament/Public bodies
63 In the 2011 Scottish Election, womenwere elected to just 45 out of 129 seats in

Holyrood (34.8%), an increase of 1.5% from2007, but significantly lower than
the previous highs of 39.5% in the 2003 election and 37.2% in 1999. Overall, the
proportion of female candidates fell from36.1% in 2007 to 29.5% in 2011. A report
into the election results found that therewere clear gendered patterns of candidate
placement in the 2011 election, withwomen candidates generally placed in lower
positions on party lists and less likely to be selected to contest safe or winnable
constituency seats41. Of the 129MSPs, currently only threewomen (2.3%of all
MSPs) and 12men (9.3%of all MSPs) hold a STEMdegree (includingmedicine).

64 Following the UKGeneral Election in 2010, women accounted for just 21.9%of all
MPs representing the threemajor UK parties. Of the 604MPswith known
qualification/work backgrounds, therewere only 10women (1.7%of all MPs) and
77men (12.7%of all MPs) with a STEMqualification and/or work experience42.

65 The totalmembership of STEMpublic bodies43 has declined in recent years, with
the number of women falling at a faster rate than that ofmen. In 2008, women
were only 23.7% (179women) of allmembers of STEMpublic bodies in the UK; a
decline of 2.0 percentage points and a loss of 30women since 200644. In part, the
low representation of womenmembers on public bodies reflects the general
under-representation of women in STEM. However, the data show that womenwere
also under-represented in STEMpublic bodies belonging to those STEM sectors
with a high participation of women. For example, althoughwomen comprised
46.3%of health professionals in 2008, femalemembership of public bodies in the
Department of Healthwas only 35% in the sameyear.

41 http://www.engender.org.uk/UserFiles/File/news/Election%20Report%20%28Scottish%20Parliament%202011%29.pdf)

42 TheUKRC 2010

43 Cabinet Office. Public Bodies 2009. http://www.civilservice.gov.uk/wp-content/uploads/2011/09/PublicBodies2009_tcm6-35808.pdf

44 TheUKRC 2010

45 EC 2000; EC 2003; EC 2008a; EC 2008b; EC 2009a

Box 1Women in STEM in Europe
The under-representation of women in the highest academic ranks
and in decision-making positions in scientific organisations is common
to all countries in the EU and its associated countries, even if this
under-representation varies somewhat from country to country, as
demonstrated by the EUWomen and Science reports during the past
decade 45.

On average, throughout the EU-27, 7%ofwomen and 18%ofmenworking
in the academic sector are at Grade A (Full Professors).Women are thus
relativelymore present at the lower levels of the academic career.
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46 EC 2009a

47 EC 2008b, p.18

48 Ibid.

BBarriers to the participation of women in STEM

The nature and organisation of science and technology
66 While the under-representation of women is not unique to the STEMfield, the

nature and organisation of science and technology creates obstacles to the
participation and progression of women, which are not necessarily found in other
fields. As stated in a European Commissionworking document onwomen and
science “scientists have the longest period of qualification, high levels of career
insecurity and internationalmobility as a key element of their careers.”47

67 A subsequent report on policymeasures for gender equality in science identified
further obstacles towomen’s participation: “In certain fields of science,
experiments often have to be run and supervised during long and/or outside
normal working hours, which can interfere with the scientists’ other outside
responsibilities. Secondly, science and technology are changing at ever-increasing
speed, whichmakes it difficult for scientists to re-enter these fields after taking
time out for their families, as their knowledgemay become out of date after even
short periods away fromwork48 .

Box 1 continued
The latest EU statistics and indicators on gender equality in science46
show an improvement in the proportion of women at all academic grades,
but strong vertical segregation remains. Female representation at Grade A
(Full Professors) is on average higher in the new EUmember states, than
in the EU-15, where there are 17%women at Grade A comparedwith 19%
in the EU-27. The five EU countries with the highest proportion of Grade A
women across all disciplines are Romania, Latvia, Bulgaria, Finland and
Portugal. Portugal greatly exceeds the EU-27 average of 13.4% female Grade
A staff in the natural sciences, with 27.5%. In engineering and technology,
Croatia (an EU-associated country) has 23.6% female Grade A staff compared
with 7.2% in the EU-27. The UK falls below the EU-27 average in the natural
sciences, with only 10.1% female Grade A staff, but is comparable in
engineering in technologywith 7%.
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68 The data presented in Figure 5 show the concentration of women in less senior
academic posts which tend to be characterised by less pay and security.
The insecurity of being on a fixed-term contract is one of themain barriers to
successful academic careers faced bywomen researchers49. Data from the Athena
ForumASSET survey show that women at all STEMacademic gradesweremore
likely than theirmale counterparts to be employed on fixed-term contracts.50

69 Whenwomen becomemothers,many seek part-time positions in order to
maintain their careers while at the same time spending significant timewith their
families. Hart and Roberts51 note high demand for part-timework opportunities
fromwomen, especially in the two decades following their early 20s, with
child-rearing being themost important contributory factor. However, they argue
that the engineering and scientific communities “do not appear to bewilling or
able or to see the necessity to cater for this demand.”While they consider that
the reasons requiremore detailed research, they suggest that: the nature of
engineering and scientific job tasksmaynot lend themselves to shorter-period
work spells; and such jobs are performed in relatively small-scale companies and
academic departments thatmay not have the sameworking timeflexibility as
larger organisations.

70 Hart andRoberts provide data showing the dearth of opportunities for part-time
working in engineering and science, contrasting this with professions such as
teaching, where greater opportunities exist. They flag up the serious effortsmade
by theNational Health Service to retain female doctors and consultants by
promoting part-time employment contracts, with the result that amuch higher
percentage ofmedical-related professionals switch to part-time employment than
in engineering or scientific professions.

Implicit bias
71 A recent EU report highlighted “a lack of awareness of how systems and structures,

policies, processes and procedures can be discriminatory, evenwhere the
employers have the very best of intentions on fairness and equality.”52
For example, while there is general agreement that appointments should be based
on ‘merit’ and the ‘best person for the job’, concepts of what constitutes ‘merit’ are
socially constructed and can be influenced by preconceived views ofmen and
women. They can also value some qualities or attributesmore than others.Women
can be significantly disadvantaged by a gendered conception ofmerit, especially
one that values a full-time, uninterrupted career trajectory and research success.

49 Zalevski et al. 2009

50 Athena Forum2010

51 Hart andRoberts 2011

52 EC 2011, p.19
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53 Trix and Psenka 2003

54 American Association of UniversityWomen 2010

55 Martell et al. 1996

56 Valian 2005, p.204

57 Goulden et al. 2009

72 Trix and Psenka found systematic differences in letters of recommendation
for academic faculty positions for female andmale applicants53. Letters written
for women aremore likely to refer to their compassion, teaching and effort,
as opposed to their achievements, research and ability, which are the
characteristics highlighted formale applicants.

73 Research profiled in a report from the American Association of UniversityWomen
shows that people not only associatemaths and sciencewith ‘male’ but also often
hold negative opinions of women in ‘masculine’ positions, such as scientists
or engineers. This research shows that people judgewomen to be less competent
thanmen in ‘male’ jobs unless women are clearly successful in their work.
When awoman is clearly competent in a ‘masculine’ job, she is considered to be
less likable. Because both likability and competence are needed for success in
theworkplace, women in STEMfields can find themselves in a double bind.54

74 Small imbalances add up to disadvantagewomen. Computer simulations have
shown the importance of very small amounts of bias on the progression of women.
For example, Martell, Lane and Emrich55 simulated a hierarchical institutionwith a
pyramidal structure, staffedwith equal numbers ofmen andwomen at each level.
Themodel assumed a tiny bias in favour of promotingmen, a bias accounting for
only 1%of the variability in promotion. After repeated iterations, the top level was
65%male. Even very small amounts of disadvantage accumulate over time.
“The small but systematic undervaluation of women culminates inwomen’s
smaller salaries compared tomen’s, and slower rates of promotion.”56

Family responsibility and career breaks
75 A large American study found that family formation –most importantlymarriage

and childbirth – accounts for the largest leaks in the pipeline between PhD receipt
and the acquisition of tenure for women in the sciences (including the social
sciences)57. The findings indicate that women in the scienceswho aremarried
with children are 35% less likely to enter a tenure track position after receiving a
PhD thanmarriedmenwith children. Upon entering a tenure-track job, they are
27% less likely than theirmale counterparts to achieve tenure. It is worth noting
here that single womenwithout children are only 2% less likely thanmarriedmen
with children to enter a tenure track position, but 23% less likely to achieve tenure.
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76 The EUWomen in Science & Technology: Creating sustainable careers report found
that the underlying culture in STEM tends tomarginalise bothmen andwomen
who usework–life balance policies, stating that “too often it seems that we do not
manage the transition into career breaks – or the transition back towork –with a
sincere desire to protect the individual’s career, or indeed the investmentmade by
the company in that person’s professional development.We are also concerned
that work–life balance policies are not designedwith themost promising, talented
individuals inmind – the oneswewant to keep. Instead, the high performers are
encouraged to avoid these tracks.”58

77 This is supported by the analysis of the responses to the 2007 ERAGreen Paper
which found that “an overwhelmingmajority (88%) of female researchers agreed
that providing for working and funding conditions that foster a better work-life
balancewill positively affect the number of women in research careers.”59
Box 2 gives examples of good practice.

58 EC 2009b, p.5

59 EC 2008a, p.32

60 TheWork Foundation http://www.theworkfoundation.com/

Box 2GoodPractice
Guidance on good practice can be found in the following places (amongst others):

Royal Society of Chemistry
Planning for Success: Good Practice in University Science Departments
http://www.rsc.org/ScienceAndTechnology/Policy/Documents/PlanningforSuccess.asp

Institute of Physics Project Juno
www.iop.org/publications/iop/2009/page_42647.html

Athena SWANFactsheets
http://www.athenaswan.org.uk/html/athena-swan/good-practice/swan-factsheets/

Good practice includeswork–life balance policies:
“Work–life balance is about people having ameasure of control over when, where and
how theywork. It is achievedwhen an individual’s right to a fulfilled life inside and
outside paidwork is accepted and respected as the norm, to themutual benefit
of the individual, business and society.”60

Several STEMemployers have introduced creative solutions to address the particular
challenges in STEM so that working practices can bemademore inclusive, to the benefit
of bothmen andwomen. These include:

Flexible work practices such asworking fromhome, flexible hours, compressed hours,
job sharing, and time off in lieu (TOIL) for extra hours worked;

Flexible leave arrangements above the statutory level, such as parental leave, carer’s
leave, and the ability to purchase extra holidays;

Health and information programmes such asmanaging stress workshops and
resources, employee advisory services childcare referral services, and keeping-in-touch
programmes.
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61 Daphne Jackson Trust 2009

62 Wellcome Trust 2002

63 EC 2009c

64 Higher Education Funding Council of England 2009

65 Equality ChallengeUnit 2009

66 Universities UK 2010, p.32
67 Whyte 2010, p.23

78 One of the biggest factors formanywomen in decidingwhether to remain in
or return to a STEM career is the provision of good quality, affordable childcare.61
Inmany places, suitable childcare is not available near the place of work and does
notmatch the hours that the parents work.Where such facilities exist, the places
are often over-subscribed and prohibitively expensive.

Access to research resources
79 Access to research resources is amajor key to success in a scientific career.

A 2002 report from theWellcome Trust62 and amore recent EC report on gender
and access to research funding63 reveal gendered differences in grant application
behaviour. Evenwhere grant-awarding processes are considered to be
gender-neutral, women are less likely to apply for funding and request smaller
amounts ofmoney for a shorter duration.

80 Despite efforts to eliminate bias against women in the 2008Research Assessment
Exercise (RAE), inequalities remained, with only a 48%chance of a permanent
female academic being selected comparedwith 67% formen6465. A Universities
UK survey66 found that during term timewomen academics on average spent
more hours per week teaching and less hours conducting research thanmale
academics. Men spentmore of their teaching time concentrating on doctoral
instruction, whilst women spentmore of their time at the undergraduate and
Masters level. According to the reportmen appeared to bemore involved in the
types of research activities that are highly valued by research councils andwithin
the RAE. The report concludes in its findings that womenhad less time to research
andwere less involved in the types of research activities valued by assessment
and promotion frameworks, which “may be evidence of prominent obstacles to
women in reaching top university positions.”

C Initiatives and policies
81 A range of initiatives to promote gender equality specifically in STEMhave been

developed in Europe and the US over the last three decades, the sheer number of
which is an indication of the level of concern held on this issue. Themeasurable
impact of these initiatives is less clear. Indeed, a Scottish Government Social
Research study carried out in 201067 found “little detailedwork evaluating
the impact of different policies onwomen in science in the UK.”
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82 Although the range of past and current initiatives is diverse, they share common
themes, focusing on changing girls’ andwomen’s perceptions of STEMand giving
them the skills and support they need to survive and achieve in STEM careers.
In the UK the initiatives have frequently been led bywomen, often on a voluntary
basis, and have also tended to be ad hoc, short-termand uncoordinatedwith other
such initiatives. Nonetheless, these contributions have helped to bring us to
today’s improved position. Current UK initiatives are listed in Appendix D.

83 Until relatively recently, there has been little focus on addressing the structural
transformation of institutions and organisations necessary for women’s full and
equal participation in STEM, particularly in senior positions. The US has led the
way via the ADVANCE programme, funded by theNational Science Foundation
(Box 3). Some initiatives have also been taken at a European level, but a recent
report finds that the scale of these needs to be increased68.

84 In Scotland and the UK, both the UKResource Centre forWomen in Science,
Engineering and Technology and its Scottish equivalent, the SRC, have combined
training and support of womenwith guidance and best practice solutions for
employers. Scotland’s ability to build effectively on the goodwork done by the SRC
and others depends on the availability of long-term funding, together with the
force of connected and co-ordinated actions. Chapter 3 details our
recommendations to individual partners in developing a strategy for change.

68 EC 2011

Box 3National Science Foundation ADVANCE program
The ADVANCE programaims to increase the representation and advancement of
women in science, technology, engineering andmathematics (STEM) careers by
encouraging higher education institutions (HEIs), professional societies and other
charitable organisations to address various aspects of STEMacademic culture and
institutional structure thatmay differentially affect women. Since 2001, the NSF has
invested over $135M to support ADVANCE projects atmore than 100 institutions of
higher education and charitable organisations in 41 States, the District of Columbia,
and Puerto Rico. Further information is available athttp://www.nsf.gov/advance

The ADVANCE Programat the University ofMichigan:

This began as a five-year project promoting institutional transformationwith respect
to women faculty in science and engineering fields in four general areas: equitable
recruiting practices; retention of valued faculty; improvement of departmental climate;
and development of leadership skills to encourage supportive climates.

In the colleges that employ the largest number of scientists and engineers, in the two
years before the ADVANCE programme started 13%of all newhires werewomen (nine
women out of 71). Eight years after the start of the programme the fractionwas 29%
(95women out of 327). The fraction of female academics increased from16% to 23%
and 14womenwere appointed to be dean or departmental chair.

With the University’s commitment to continue funding through June 2016, the
program is gradually expanding to promote other kinds of diversity among faculty
and students in all fields.
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Chapter 3
Tapping all our Talents
85 The previous chapter examined the high attrition rates and poor representation

of women in STEM, and looked at earlier initiatives and policies aimed at
addressing the problem. These initiatives and policies, including the UKRC and
the Scottish Resource Centre forWomen in SET, have by and large been
project-funded, ad hoc or short-term. It is our judgement that improved
co-ordination among initiatives is required, alongwith clear lines of responsibility
and accountability for delivery of the policies.

86 In order to tap all our talents, the issuemust be addressed through an integrated,
comprehensive and co-ordinated strategy in Scotland – amodel Action Plan that
involves all the key stakeholders taking responsibility for working together to
ensure its success.

ARecommendations to the Scottish Government
87 ANational Strategy for Scotland: The Scottish Government should demonstrate

political leadership by committing itself to a national strategy, led by the
appropriate Cabinet Secretary, aimed at addressing occupational segregation
and the particular impact onwomen in STEM. It should seek support for this
strategy fromall the key stakeholders and organisations that have a role to play
in partnershipwith the government. Systematic follow-up is essential, and it
is important that such a strategy in the formof an Action Plan should include
appropriatemonitoring and feedback arrangements.

88 Public Sector Equality Duty: The Scottish Government should pursue its aim
of improving the operation of the Public Sector Equality Duty, which came into
force on 5April 2011, through the introduction of Specific Duties.We recommend
that the government should lead by example in fully implementing the Public
Sector Equality Duty in its own departments and agencies.
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89 Procurement: The Scottish Government should use its position as the purchaser
of goods and services to ensure that contractors and suppliersmeet the public
sector equality duty. A gender perspective should be included in themonitoring
and evaluation systems for such contracts.

90 Gender PayGap: The Scottish Government should reaffirm its commitment
to closing the gender pay gap by the introduction of statutory pay audits,
and a requirement on public bodies and agencies to demonstrate their plans
and actions for closing the gender pay gapwithin an agreed timescale.

91 Childcare: The Scottish Government should ensure the availability of affordable
high quality childcare both for pre-school children, to encourage and allow parents
to return towork after the birth of their children, and for school-age children, to
allow parents to balancework and parenting.69

92 Data: The Scottish Government should improve the availability and dissemination
of gender disaggregated statistics coveringwomen in STEM.

93 Resourcing: The Scottish Government should ensure there is adequate resourcing
and development for initiatives that have demonstrated success in tackling
occupational segregation in general and in the STEM sector specifically.

94 Athena SWAN: The Scottish Government, through the Scottish Funding Council
and the Chief Scientist’s Office, should: expect its universities to develop a strategy
within a two-year period to bring all their STEMdepartments up to the Athena
SWANSilver award, or equivalent, level;monitor their progress in achieving this
level of performance; and ensure that there is adequate funding for the
programme to be developed.

95 Legislation on gender equality in STEM: Box 4 outlines the new Spanish Law
on Science, Technology and Innovation. Similar legislation should be considered
by both the Scottish andUKGovernments.
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BRecommendations to the UKGovernment
96 Employment Law: TheUKGovernment implemented a limited paternity leave

scheme fromApril 2011. It should extend the legislation to recognise the equal
responsibility ofmothers and fathers in parenting – e.g., as in Finland, which
provides ninemonths leave for parents following the birth of a child (threemonths
to be taken by themother, threemonths by the father, and the other threemonths
by either parent).

97 Champion: TheUKGovernment should appoint a ‘Gender and STEM’ government
champion atministerial level to drive a cross-governmental, cross-departmental
and integrated strategy to tackle gender segregation in education and the
workplace, with particular responsibility for the STEM sector. The champion should
ensure that there are adequate funding,monitoring and feedback arrangements
in place so that the effectiveness of the strategy can be assured.

98 Recruitment: In employing headhunters to fill vacancies for top positions, the UK
Government should ensure that the headhunters offer up an equal number of
male and female candidates.

Box 4NewSpanish legislation
In 2011 Spain introduced a new Law on Science, Technology and Innovationwhich
includes articles relating to gender equality. These articles reinforce and expand upon
existing provisions in the Law of Equality and the Law of Universities, both enacted in
2007. The articles require:

> Balanced gender composition of all bodies, councils and committees

> Gender relevance to be considered in all aspects of the research process, including
the definition of the priorities of scientific and technological research, research
problems, theoretical and explanatory frameworks,methods, collection and
interpretation of data, findings, applications and technological developments,
and proposals for future studies

> The promotion of gender andwomen studies, as well as concretemeasures to
encourage and give recognition to the presence of women in research teams

> Information systems to collect, process and disseminate gender-disaggregated
data and include indicators of the presence and productivity of women researchers

> Research institutions and universities to adopt a gender equality plan

> Universities to create gender equality units and to integrate gender into the curricula
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C Recommendations to business and industry
99 In the last decade, business and industry have taken important steps to address

life-stage issues for their employees. As a result, bothwomen andmenmay be
able to arrange for shortenedworkweeks, condensed hours, shared positions,
part-timework or work-at-home arrangements.When theworkplace is hospitable
in this way, these companies arewell-placed to realise past investment in their
staff (see Box 5).

100 Themajority of people employed in business in Scotlandwork in small and
medium-sized enterprises (SMEs), which often do not have the stretch in staff
numbers to allow them to attempt flexible staff arrangements, nor the HR teams
tomanage programmes and understand complex regulation and reporting.
It is therefore imperative that feasible alternatives are developed for SMEs to help
themaddress the needs of their employees, in order that asmany Scottish
companies as possible leverage the full strength of the available workforce.

Box 5Case Study: ClinTec International
ClinTec International, a leading global clinical research organisation has an enviable
record on employing and training female staff.

Approximately 80%of the staff is female and, although 30%have takenmaternity
leave at some stage in their careers, all have returned to continueworking.

ClinTec bucks the sector trend at senior level too. Of nine SeniorManagers three are
women, in a sector that often struggles for even one. The story is even better at
Regional level where 12 of 15 regionalmanagers arewomen.

The companywas originally set up in 1997 by Founder, President and CEO, Dr Rabinder
Buttar, working fromhomewhile looking after her children, a toddler and a newborn.
Now the company has a presence in over 40 countries
in five continents and ClinTecwas ranked byDeloitte
as number 27 of the top 100 fastest growing
privately-owned technology companies in Britain
in 2010.

Dr Buttar has a flexible and open approach to
management, born fromfirst-hand experience
of balancing home andworking life. Judging from
the balance sheet and the awards cabinet, flexibility
is no barrier to success.
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We recommend the following actions:

101 SME Taskforce: Programmeswhich already operate in larger companies can be
tailored to smaller businesses. A taskforce comprising SMEs should consider what
specific remedies can be created for that segment of business and industry. It
should be that all of business and industry demonstrate respect for all their staff
and an understanding of the confluence of their business needs, with the
evolving needs of their employees.

102 Fast-track career paths:Businesses, of any size, should examine paths of career
progression and the age at which up-and-comingmembers of staff typically gain
certain types of experience.Where expansive, career-enhancing roles typically
come at the timewhenworkingwomen consider having children, businesses
should re-shape theway careers are designed, so that womenwill benefit from
these expansive opportunities, and develop profile and networks at an earlier
stage.

103 Part-time Employment:Organisations should introduce quality part-time
employment formen andwomen at all levels. There should be a greater
presumption in favour of creating part-time posts andmore flexible working
arrangements.

104 Culture Change: In order to reap the business benefits of a diverseworkforce,
employers should encourage culture changewithin the organisation. The
ManagingDirector or CEO should be given overall responsibility for promoting
culture change.

105 Equality Audits:An Equality Audit (including pay) should be done to provide a
baseline for action, and a seniormanagement champion should be appointed to
support gender equality. This champion should ensure that data are collected
andmonitored so that the impact of initiatives can be assessed.

106 Data: STEMbusinesses and industry should improve the collection and
availability of gender disaggregated employment data.

107 Recruitment and Selection: In order to attract high calibre, qualified staff,
employers should seek towiden the pool of applicants. This should include
advertising vacanciesmorewidely and highlighting family-friendly policies.
Employers should consider using competency-based selection processes
to assist applicants who have taken career breaks.When employing headhunters
to fill vacancies for top positions in business and industry, headhunters should be
required to produce short lists with equal numbers of suitablemale and female
candidates.

108 Progression and Support:Many employers already recognise the benefits
of investing in their staff and this should be encouraged further. Improving staff
development helps reduce turnover. In turn this retains knowledge and
experience, as well as reducing the costs of selecting and training of new recruits.
The criteria and processes for promotion should be disseminated to all staff.
Job-shadowing and secondments should be encouraged.



109 Progressive Policies and Practice:More employers should adopt policies that
encourage amotivated and productive workforce and ensure that such policies
are put into practice. Employee performance should bemeasured on outputs
rather than ‘presenteeism’. Better work-life balance should be encouraged for all
staff by reducing expectations towork long hours. Maternity, paternity and
family leave should be improved for all staff, withwell-managed re-entry
arrangements after such a break. Employers should consider all options for
childcare support, including voucher schemes or the provision of high quality,
on-site, affordable childcarewith a sufficient number of places to cater for all.
Featuringwomen in internal communications creates amore inclusive
workplace, and in external communications it promoteswomen’s employment
in the industry.

110 Newbusiness development: In planning for the development of new STEM
businesses, attention should be given to the role that women could play, through
fostering the proposals set out in this report.

111 Sector-Wide Initiatives:Businesses committed to diversity in theworkforce
should take a key role in building capacity on gender awareness across their
sectors and highlighting good practice examples. Industry Advisory Boards
and Sector Skills Councils should promote the benefits of diversity andwork
to increase the participation of women in STEMemployment, exploring
opportunities for joint workingwithin their sector.

DRecommendations to funders and investors
112 There has been a rise in the direct interventions by funders and investors that

target the development of systematic processes to support the careers of
women in STEM. Examples are given in Box 6. However,more could be done to
develop incentive schemes and embedminimumstandards as conditions
of research funding.

Box 6 Direct interventions by funders and investors
The Swiss Federal University Funding Act (2000) introduced:

> An incentive schemewhere individual universities are paid a bonus per
newly-appointed full or associate female professor.

> Aprovision for the creation of new facilities and the extension of existing childcare
facilities at all universities.

In July 2011, the ChiefMedical Officer (CMO) for England outlined her intention that all
medical schools whowish to apply for National Institute of Health Research funding
for Biomedical Research Centres andUnitsmust have achieved anAthena SWAN
Charter for women in science Silver Award. This is the first time that a criterion for
major funding has been explicitly linked to gender equality.
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113 Athena SWAN:Research Councils should follow the ChiefMedical Officer for
England inmaking the achievement of an Athena SWANSilver Award
(or equivalent) a condition of research grants.We recommend that funders
require Universities to develop strategies, within the next two years, to bring
their STEMdepartments up to Athena SWANSilver (or equivalent ) award level,
and that within three to five years themajority of departments should have
achieved that level. Box 7 describes the Athena SWANprogrammeand shows
those departments and universities in Scotland that have achieved the award.

Box 7Athena SWANCharter
Founded in 2005, the Athena SWANCharter is a scheme that recognises excellence in STEM
employment for women in higher education. Any university or research institute embedded
within a university that is committed to the advancement of the careers of women in STEM
can become amember of the Charter by accepting and promoting the Charter principles.
Once Charter signatories, universities and their STEMdepartments are encouraged to submit
for Athena SWANCharter recognition awards. There are three levels of award: Bronze, Silver,
and Gold. Universitiesmust achieve a Bronze award before individual STEMdepartments can
submit for Bronze, Silver, or Gold awards. Once a number and range of STEMdepartments at
an institution hold awards, universities can then submit for a Silver award, and so on. Awards
are only valid for a period of three years, after which institutions and departmentsmust
submit a renewal award application, or submit for the next level award.

Bronze university awards recognise that the university overall has a solid foundation for
eliminating gender bias and developing an inclusive culture that values all staff.

Bronze department awards recognise that in addition to university-wide policies, the
department has identified particular challenges and is planning activities to address these
for the future.

Silver department awards recognise that in addition to university-wide policies, the
department has a significant record of activity and achievement and has identified
particular challenges, has implemented activities and can demonstrate the impact
of these activities so far.

Silver university awards recognise a significant record of activity and achievement by the
university in promoting gender equality and in addressing challenges across the full range of
SET departments within the university. Universities should demonstrate that Athena SWAN
is well embedded, with strong leadership in promoting the Charter principles and evidence of
the impact of Athena SWANactivities.

Gold department awards recognise a significant sustained progression and achievement
by the department in promoting gender equality and to address challenges particular to the
discipline. Gold departments should be beacons of achievement in gender equality and
should champion and promote good practice to thewider community.

www.athenaswan.org.uk

Currently there are 87 award-holding institutions and departments in the UK.

Those in Scotland holding Silver awards are:
Silver departments: University of Edinburgh Biomedical Sciences, andUniversity
of Edinburgh Chemistry.
Silver universities: no UK or Scottish University has yet reached Silver standard
but Edinburgh, Strathclyde andHeriot-Watt have Bronze status.
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114 Universalminimum level of performance: the Scottish Funding Council (SFC)
andUniversities Scotland should discuss howbest to achieve a universal
minimum level of performance equivalent to the Athena SWANSilver Award,
as a condition of the funds provided by SFC toward the infrastructural
component of HEI research (see Box 8).

115 Minimumperformance standards: TheUKResearch Base Funders Forum,
representing themosaic of research funders in Scotland, including charities,
industry and government departments, in addition to funding councils
and research councils, should agree onminimumstandards of performance,
again analogous to the Athena SWANSilver Award, to be used as a condition of
research funding fromanymember of the Forum. Such a concerted approach
by this diverse groupwould create an overarching strategy that set prescriptive
targets for achievement.

116 Impact assessment:Research Councils and other funders undertake equality
impact assessments and reviews of gender distribution of their appointment
boards, strategy panels, peer review panels and research committees. However,
currently these reviews vary in formality and it is often unclear what reporting
chains ormechanisms to deal with issues identified are in place. Research
funders should ensure that there is clarity on the outcomes of assessments,
how results are fed into governance committees and appropriatemonitoring
mechanisms to evaluate actions taken.

117 Research Excellence Framework: It has beendemonstrated (see paragraph80)
that in the 2008RAE permanent female academics had a lower chance of being
selected than theirmale counterparts. Funding bodies should carry out a
retrospective analysis of the Research Excellence Framework (REF) submissions
to investigatewhether such discrimination continues.

ERecommendations to universities
and research institutes

118 Women are under-represented at all levels within universities and research
institutes, with the representation of women in senior academic positions
(Reader/Professor) and in university/research institutemanagement positions
being particularly poor. Universities and institutes need to put in place positive
measures to redress this gender imbalance (see Box 9) and, in particular, to
create senior rolemodels for young female researchers.

Box 8 The Scottish Funding Council
The Scottish Funding Council (SFC) is the largest single source of HEI funding,
providing 39%of the total income of Scottish universities. The SFC contributes towards
HEI research infrastructure aswell as towards the costs of teaching. Under these
circumstances, setting aminimum level of performance equivalent to the Athena
SWANSilver Award as a condition of grant would be an order to implement the
standard, rather thanmerely an incentive.
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119 Athena SWAN:All Scottish Universities should, within two years, have in place a
strategy to bring all their STEMdepartments to theminimumstandard of an
Athena SWANSilver award (or equivalent); within three to five years the
majority of departments should have achieved this level.

Box 9Massachusetts Institute of Technology (MIT)
In the 1990s, a group ofMIT’s women faculty perceived patterns of inequitable re-
source allocation between themand theirmale colleagues. They collected data that
demonstrated and quantified the problem, and they alerted the Institute’s leadership,
in search of practical remedies. Compelled by the evidence,MIT responded. In 2011
MIT published an update report on the status of its women faculty in STEM70which
demonstrated a positive difference for women faculty in terms of equity, status and
numbers.

Actions taken over the past decade, together with future plans include:

> Monitoring service commitments and ensuring that these are fairly distributed,
such that womendo not carry a greater burden thanmen. To consider
compensation for time spent on Committees.

> Establishment of equity Committeeswithin university schools to review equity
datawith deans, and serve as a network of women facultywith knowledge of
and access to the administration.

> Provision of on-site childcarewith sufficient number of places and financial
support.

> Training for search committees to recognise bias in letters of recommendation
and the interview process.

> Overseeing the hiring of women faculty, at the level of the Deans andAssociate
Provost.

> Improving thementoring of junior faculty. Departments should have a clear
mentoring plan in place prior tomaking newhires.

> Disseminating reference information regarding policies relevant towomen,
includingmaternity leave, family leave (that encompass caring for aging parents,
as well as other familymembers, including children), tenure clock extension and
other benefits.

> Continuing and improving tracking of faculty salaries, retirement packages
and resources for equity.

> Developingways to support dual-career couples, particularly with searching
for jobs

70 Massachusetts Institute of Technology 2011
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120 The following commitments are typical of the requirements for an Athena
SWANSilver award:

> Monitoring and publishing data: Institutions should collect data and
publish statistics on female representation at all levels of employment,
disaggregated by academic subject area. It is particularly important that
these data are disaggregated for individual STEM subjects (e.g. physical
sciences, engineering) as well as by level of seniority within the institution.
Universities should also publish recruitment data on the percentage
of female applicants versus the number of those appointed to both new
and internal positions.

> The gender pay gap: Faculty salaries should be tracked and published
by gender to ensure equity.

> Redressing the gender balance in seniormanagement: For positions
where head-hunting firms are employed, this should be on the condition
that they provide equal numbers of potential female andmale candidates.

> Establishment of equity committees:Universities and research institutes
should establish equity committees that review the published equality data
and that report at the highest level to seniormanagement.

> Work–life balance: Institutions should consider work–life balance for both
men andwomen. Examples of good practice can be found in the Athena
SWANBest Practice Factsheet on Work–life balance and the Royal Society
of Chemistry’s Planning for Success: Good Practice in University Science
Departments. See also Box 2.

> Equality training: Equality training should bemandatory for senior
managers, heads of department, heads of large research groups,members
of appointment committees andmembers of promotion committees.

> Childcare: Institutes and universities should provide high quality, on-site,
affordable childcarewith a sufficient number of places to cater for all
(Box 10).

Box 10Queens University Belfast
Queens University Belfast has developed a childcare package that includes
after-school and summer holiday provision, a voucher scheme and a salary
sacrifice scheme, alongside a list of registered childminders. They also
implement amaternity leave cover scheme that automatically provides
departments with funding for a replacement position.
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> Departmental provision to covermaternity/paternity leave: Sufficient
funding should be automatically transferred to departments to cover the
teaching and administrative load of staff onmaternity or paternity leave,
so that departments that employ a high percentage of staff that are starting
families are not financially penalised.

> Policy dissemination: In the 2010AthenaASSET survey, women
academics and postdocs reported that they had little or no knowledge of the
departmental promotion criteria or process71. Reference information about
policies should be clearly disseminated to all staff, including promotion
criteria, parental leave, family leave and provision for part-time
employment.

> Mitigate effects on long-term research performance:Universities should
provide support to departments to fund at least one termof sabbatical leave
for parents returning frommaternity/paternity leave to enable rapid
research recovery (Box 11).

> Staffmentoring:Mentoring schemes should be in place for all early-career
staff. Such schemes should ensure thatmentors of female staff are
appropriate and have a high level of awareness of gender equality issues,
particularly with reference to career progression.

> Ensuring future progression of career researchers:As part of promotion
and development reviews, individual staff should be obliged to report on the
training, advice and opportunities for career progression they have provided
to postgraduate research students and staff under their personal line
management.

> Representation on key decision-making bodies:All key decision-making
bodies should strive to ultimately achieve gender balance.Whilst it is
extremely important that women are fully represented on university
committees, this should not result in a greater committee burden on the
fewer women than onmen, unless this load is compensated elsewhere.

> Promotion:Academic Development Reviews should account fairly for
periods ofmaternity/paternity leave and part-time employment.
An individual’s research trajectory and success rate should be noted and
other indicators (research income, publications) adjusted. NB: The loss of
output recently agreed for the Research Excellence Framework is equivalent
to 18months per pregnancy (one output from four over a six-year period
per pregnancy).

Box 11University College London
University College London gives all staff returning fromaperiod of long-term
leave (either sickness ormaternity) a sabbatical term to rapidly re-establish
their research activity.

71 AthenaASSET Survey 2010
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F Recommendations to academies, and learned
and professional bodies

121 Setting standards:All these bodies (hereafter called Learned Bodies) set
standards and can help in changing culture. Learned Bodiesmust bemodels of
good practice, recognising that women, being oftenmore cautious and less
confident, provide a useful counterbalance in scientific research, and that they
introduce diversity through their distinctive values and ambitions. Consequently,
a body or practice established onmale normsmaynot well servewell a diverse
community of scientists and engineers. Learned Bodiesmust also ensure
that their own house is in order, by providing fair and inclusive working
environments for their own staff as well as balanced and transparent processes
for their elections and awards.

122 Commitment by those in leadership positions: The governors of each
Learned Body should publicise a statementwelcoming and encouraging the
full participation of women in that Body and its academic discipline.
An inspiring statement along these lines has been produced by the London
Mathematical Society (a society that is neither large nor rich) – see Box 12.
There is an alternate statement, recommended by the InterAcademyCouncil
Panel onWomen for Science72.

72 InterAcademyCouncil 2006, Box 6.1
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123 Gender issues: Learned Bodies should allocate responsibility for gender issues
and consider whether this has to be led bywomen or whether leadership by a
sympatheticmalemight send a strongermessage. Learned Bodies should
consider whether this is sufficiently significant that reporting should be direct
to President and Council, and be clear as towho is responsible for formulating
plans to remedy gender imbalances.
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Box 12 LondonMathematical Society
The LMS is concerned about the loss of women frommathematics,
particularly at the higher levels of research and teaching, and at the
disadvantages andmissed opportunities that this represents for the
advancement ofmathematics. This can occur for several reasons:

Women aremore likely to have had broken career patterns or worked
part-time on account of child-rearing and family responsibilities.

The fact that there are fewer women in themathematics communitymeans
that they are often overlookedwhen names are sought, for speakers or for
prizes, for instance.

Those fewwomenwho reach the higher levels are disproportionately called
on to sit on committees etc., to the detriment of their own careers.

Women are often called on to take part in ‘people-based’ activities rather
than ‘research-based’ activities, to the detriment of their own careers.

Comparedwithmen, women tend not to press their case but to understate
their skills.

The Society recognises the need to give active consideration to ensuring that
men andwomen are treated equally in their prospects, recognition and pro-
gression. Such disadvantages as do occur are often the unintentional out-
come of the formulation of regulations and procedures which do not give
adequate attention to the needs of people in such positions.

Accordingly, the Societywill:

> be aware of and seek to ensure an appropriate gender balance on its
committees andworking groups, and encourage theNominating
Committee to give similar attention in its proposals for election;

> keep under review the regulations governing itsmembership, prizes,
awards and grants to ensure that they do not inadvertently deter or fail to
recognize people with non-standard career patterns;

> actively encourage and facilitate the nomination of women for its prizes
and awards, and ensure that it considers womenwhen it is proposing
nominees for external prizes and positions;

> actively seek to includewomen speakers in itsmeetings andworkshops;

> expect that the organisers of conferences and activities who are seeking
grants from the Societywill: invite bothmale and female speakers,
or explainwhy this is not appropriate or possible; and give consideration
to the provision ofmechanisms to enable participation by people with
children or family responsibilities;

> collect data and therebymonitor trends in the above.

http://www.lms.ac.uk/sites/default/files/Mathematics/wim_statement.pdf.



124 Elections and awards:Membership for life in Learned Bodies can lead to
a preponderance of (older)malemembers. If this is the case, the Learned Body
should consider ways to correct it.

> Learned Bodies should consider why theremight be a shortage of women in
the nomination pool. If only existingmembers canmake nominations, this
may inadvertently discriminate against women, against new (sub)-fields
and against talented scientists or engineers in establishments where there is
nomember of the Learned Body. The definition of eligibilitymay need to be
updated or broadened. A search committee (possibly going beyond the
Body’smembership)might be convened to identify people who should be
nominated and to start that process.

> The qualities expected of successful candidates should bemade clearly
and publicly available, perhaps by listing in rank-order the criteria to be used
in the selection. These qualities should be stated in gender-neutral
language, in terms not normally associatedwith one gender or the other.
There is evidence that themore transparent the process, themore likely
women are to consider themselves good candidates.

> The criteria and the deadline for awards nominations should all be
publicised in good time. This is particularly important aswomen generally
have less access to informal networks. Selection criteria should be
determined in advance, before any cases are reviewed.

> Selection committees formembership, awards, etc. should be sufficiently
diverse as to give an adequate breadth of perspective. Committeemembers
(male and female) should have had recent training in fair selection,
unconscious bias, indirect discrimination etc.

> If places are limited and candidates are equally strong, a policy of favouring
female andminority candidate should be considered, in order to increase
diversity.

> Learned Bodiesmay have to bemore proactive in encouraging applications.
Eligibility criteria should be reviewed, remembering that women aremore
often in part-time, fixed-termpositions. Applications frompeople returning
after career breaks should also be considered.
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125 Funding: Learned Bodies should follow the CMO for England inmaking the
achievement of an Athena SWANSilver (or equivalent) award a condition
for allocating resources to organisations.We recommend that organisations
receiving funding should be given two years to develop a strategy for bringing
all its STEMdepartments up to this standard and that within three to five years
most departments should have achieved the standard. See Box 7 for details of
Athena SWAN. To assist departments reach an appropriate standard Learned
Bodies should consider offering ‘climate surveys’ to university departments
(as the Institute of Physics has done)73. If womenare submitting proportionally
fewer applications thanmen for research fellowships or awards for research,
travel, conferences, etc, and/or for smaller amounts, Learned Bodies should
consider how to remove the imbalance. The terms of any funding should not
discriminate against women – e.g. funding should be flexible enough that a
successful candidate couldwork part-time and draw down the funds at a slower
pace, include childcare and/or eldercare as allowable costs, andwhen
necessary,move the funding to another institution.

126 Institutional sexism: Learned Bodies should be alert to institutional sexism.
While individualsmay not be discriminatory, the systems they operatemay be.
The best of intentions on fairness and equality are necessary but not sufficient.
An understanding of institutional sexismand unconscious bias is necessary,
and it is often very subtle. An example of institutional sexism is when the
attributes of a good leader, as identified by an organisation, are all
stereotypicallymale attributes.

127 Visibility of women: Learned Bodies should take steps to heighten the
visibility of women by:

> includingwomen in delegations and sending themas representatives;

> increasing their presence on platforms atmeetings, both those the Learned
Body sponsors and those they organise;

> ensuring bothmen andwomen feature in publications and educational
material;

> naming buildings, rooms, awards, etc after female aswell asmale scientists
and engineers;

> providing visible female rolemodels, as this will affect the aspirations of
younger women;

> commissioning portraits of femalemembers to improve the gender balance
of pictures hung in the learned body’s premises

> expanding the involvement of women in the body’s activities;

> considering invitingwomen to depositmaterials relating to their life
and sciencewith the Learned Body so that they are not lost to posterity.

73 Institute of Physics 2006
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128 Committeemembership:As diversity improves the decision-making of
committees and boards, there should be adequate representation of women,
especially on powerful or significant committees – aminimumof three on a
large committee or board. Learned Bodies should, however, avoid using the
same fewwomen over and over again.

129 Statistics: Learned Bodies should ensure that appropriate data are being
collected, analysed and reported regularly and that trends are examined.
This should be done both for a Learned Body’s own employees and for those
admitted intomembership, given awards etc. Learned bodies should establish
whywomen are dropping out or falling behind.

130 Workingwith Social Scientists: Learned Bodies should consider workingwith
social scientists who have been down this path in their own profession. Learned
Bodies couldmake use of the knowledge and experience of sociologists to view
their working practices in a new light and to develop and implement
appropriate changes.

G Recommendations towomen
andwomen’s organisations

131 Our recommendations have been directed at government, business, universities
and others. But women themselves have an active role to play in effecting
change. They need to be aware of the cultural and other factors thatmay
inhibit their progression in STEM careers. For example, there arewell-studied
differences in thewaywomen andmen behave bothwithin and outside the
work place, such as theway inwhich language is used74; these differences
make for diversity, which is a strength, but they can also unexpectedly cause
problems.

132 Further, women’s own aspirations and ambitions can also be set too low.
A decision to put a career ‘on-hold’ formany yearsmay be a personal choice
resulting from the significant challenges of combining career and family.
Yet societal norms also have amajor influence on this choice, signalling to a
woman that her career expectations (and not hermale partner’s) are secondary
to her caring responsibilities. An additional challenge can be the common
perception that being a successful career woman somehow reflects poorly on
the performance of themale partner, particularly if thewoman is themore
senior or the higher earner. These norms and expectations can impact on
women evenwhen do not have caring responsibilities or do not have partners.

133 To reach their full potential in STEM careers, women should be aware of current
behavioural norms and aspire to achieve at the highest levels.

74 Fine 2010
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134 The recommendations in previous sections of this documentwill serve to
provide supportive workplace structures and enabling policies; however, for
women to fulfil their full potential, they also require a supportive culture.
Achieving cultural change is challenging andmay be enabled by the support of
women’s organisations in raising organisational awareness, and through the
targeted training of all senior staff. Further, as societymoves forward,more
senior womenwill reach secure positions and can, therefore, speak out for
changewith less risk than those nearer the beginning of their careers. They can
be effective too inmentoring and encouraging younger female colleagues.

We recommend that:

135 Fulfilling potential:Women should be proactive, be prepared to take control,
in seeking out opportunities and seizing those offered.Women should be
prepared to step outside their comfort zone and to take risks – often, when they
do so, they surprise themselves withwhat they achieve.

136 Raising awareness:Women’s organisations should support female STEM
graduates and help raise organisational awareness, and the awareness of both
women andmen, of cultural differences and attitudes that discriminate against
female progressionwithin theworkplace; andwhat can be done to effect
positive change.
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75 http://www.scotland.gov.uk/About/scotPerforms/outcome

Chapter 4
Concluding Remarks
137 In this report we have drawn attention to the serious loss of talent caused by

the attrition of women in STEM careers and their under-representation in
leadership positions. But it is possible to alter this situation and for Scotland
to tap all of its talents to the benefit of its society and economy. This will
require amajor change of culture.

138 While we recognise that effecting andmeasuring cultural change can be
difficult, there are parameters that can be quantified andwhich give some
indication of progress.We strongly recommend themonitoring of data
collected onmeasurable outcomes to ascertain that change is taking place,
and to evaluate the impact of initiatives and new strategies. Only this way
can further appropriate policies and strategies be developed, and a sustained
approachmaintained.

139 Our Programme for Action contains key recommendations and sets out the
timescales withinwhich initiatives should take place. By adopting such an
approach, Scotland has the potential tomake a real difference.

140 Wedo not pretend that the road aheadwill be easy. Above all, it depends on
the Scottish Government recognising the importance and urgency of the
situation and showing leadership and commitment to a strategy to improve
opportunities for women, tomake better use of their talents and to become
a smart economy.

141 The Scottish Government’s National Outcomes describewhat theywant
to achieve over the next ten years75. The implementation of the key
recommendations in this report will contribute to the achievement ofmany
of these.

142 Gender equality is on the agenda across theworld and Scotland nowhas
an opportunity to take a lead in ensuring the full participation of women
in STEMand, in doing so, to put itself on this worldmap as amodel of progress.
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Chapter 5Appendices
AWomen in STEMWorking Group

Professor Dame Jocelyn Bell Burnell DBE CBE FRS FRSE FInstP, FRAS (Chair)

Professor Alice Brown CBE FRSE FRSAAcSS Cipfa (Hon) (Deputy Chair)

Professor Geoffrey Boulton OBE FRS FRSE FGS

Professor AnneGlover CBE FRSE FAAM

Professor Rebecca Lunn

Mr JimMcColl OBE FRSE

Professor Teresa Rees CBEAcSS (Special Adviser)

Dr SusanRice CBE FCIBS FRSE

ProfessorWilson Sibbett CBE FRS FRSE

Ms Linda Somerville

Professor BonnieWebber FRSE FAAAI

Dr CarolineWallaceMSB (Secretariat; seconded from the Society of Biology)
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BMembership of the RSEReviewGroup
Professor IanHalliday CBE FRSE FInstP (Chair)

Professor Janet AllenMRCP FRSE

Professor Jean Beggs CBE FRS FRSE

Professor Patricia Connolly FRSE

Professor IanDiamondAcSS FBA FRSE

Professor HectorMacQueen FBA FRSE

Professor Sheila RowanMBE FInstP FRAS FRSE

CWomen in STEM consultation
– evidence and assistance received
Wehave complemented a literature reviewwith interviews, including a discussion
dinner with Dr Bonnie Dunbar and guests;discussion fora involving representatives
fromdifferent stakeholder groups including academia, trade unions and business and
other representative organisations; and a formal written consultation as follows:

1 What do you see as the opportunities and challenges facing the STEMworkforce
in Scotland today?

2 What do you see as the current barriers to the recruitment, retention and
progression of women in the STEMworkforce?

3 What steps are being takenwithin your organisation and/or sector to enhance
the career options and progression routes for female staffmembers?

4 What further steps could/should be takenwithin your organisation and/or sector,
including any specific policies and practices?

5 More generally, how could the potential of women in the STEMworkforce bemore
effectively and efficiently realised?Whowould be responsible for implementation
andwhat support would be required?

6 Do you think there needs to be any changes to existing employment law?
If so, in what areas?

7 Are you aware of any existing resource that is effective in addressing the
under-representation of women in STEM?
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In addition, we conducted a survey of academies, and learned and professional bodies
on theirmembership as follows:

Inclusion of women:

a) Does your organisation feel that it would benefit from increased inclusion of women
in its Fellowship? If so, in what wayswould the organisations benefit?

b) Whatmechanisms, procedures or actions, if any, are in place tomove towards
achieving an appropriately gender-balancedmembership? Examplesmay include
positive action, gender-balanced panels, attention to the pipeline.

c) Are there any furthermechanisms or actions that the organisation could initiate
bywhich the gender balance could be improved?

Election of Fellows:

d) What criteria are used in selecting new Fellows?

e) Has your organisation done a gender impact analysis on the selection criteria
to assess if they are equally appropriate for both genders?

f) How transparent is the selection process? Are the criteria published and do those
outside the Council and Selection Committees understand how the selection
is done?

g) Howare interdisciplinary nominations handled?

Statistics:

h) Is the%of females in the candidate pool the same as/lower than/higher than the%
of females in the pool candidates are drawn from? (We suggest taking professors as
the best approximation to the pool candidates are drawn from).

i) Are there trends in these percentages? Does the trendmatch that of the pool?

j) Once in the candidate pool, dowomen get electedmore often/quickly thanmen?

k) Is the number of women in the candidate pool growing, static, decreasing?
(Are they being elected faster than they are being nominated?)

If there are several categories of Fellowship (e.g. Honorary Fellows andOrdinary Fellows)
it would be useful to have figures for each category.

Related areas:

Similar questionsmay be raised about the gender balance in the award of prizes and
grants, in themembership of itsmost powerful committees and in the slates of
speakers and chairs ofmeetings it promotes.Wewelcome any information you can
provide us in this regard.
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Oral Evidence
Zillah Doyle, Business UnitManagingDirector, DownstreamOil, ClydeUnion Pumps

Dr Bonnie Dunbar, President and CEO, SeattleMuseumof Flight

Dr Stuart Fancey, Assistant Director Research and Innovation, Scottish Funding Council

Dr Janet Halliday, Director of Research andDevelopment, Controlled Therapeutics
(Scotland)

AnnHenderson, Assistant Secretary (Policy&Campaigns), STUC

Katie Hutton, Head of Local andNational Government, Skills Development Scotland

Allison Johnstone, Project Officer, Scottish Resource Centre forWomen in SET

Hugh Lightbody, TeamLeader National Business GatewayUnit

Muriel Mackenzie, Research&Policy Officer, ESEP Ltd

Dr JudithMasthoff, Department of Computing Science, University of Aberdeen

StephenMcCrossan, National Officer (Education and Equality), EIS

Dr DavidMcLean, Global TechnologyManager UK, Syngenta Crop Protection

Professor AlanMiller, Deputy Principal (Research&Knowledge Transfer),
Heriot-Watt University

Professor AlanMurray, Head of School of Engineering, University of Edinburgh

Dr Jo Oliver, Chief Executive Officer, AvantiCell Science Ltd

Dr EmmaPerfect, Chief Scientific Officer andManagingDirector, LUXAssure

Professor Sue Scott, Vice-Principal and Pro Vice-Chancellor (Research),
GlasgowCaledonianUniversity

Scott Reid-Skinner, Equal OpportunitiesManager, Scottish Enterprise

DavidWatt, Director of Institute of Directors Scotland

Professor Lesley Yellowlees, Vice-Principal &Head of the College of Science
and Engineering, University of Edinburgh

Tapping all our Talents
Women in science, technology, engineering andmathematics: a strategy for Scotland

page 51



Written Evidence
Organisations:
AMEC plc

BAE Systems Surface Ships

British Pharmacological Society
'Women in Pharmacology' Committee

ChevronWomen's Network,
Aberdeen Chapter

Close The Gap

EdinburghMathematical Society and
LondonMathematical SocietyWomen
inMathematics Committee

e-skills UK

Heriot-Watt University

Highlands and Islands Enterprise

Institute of Physics

Institution of Civil Engineers – Scotland

OPITO

Research Councils UK

Royal Society of Chemistry

Scottish Agricultural College

Scottish Association forMarine Science

Scottish Funding Council

SELEXGalileo

SEMTA, the Sector Skills Council for
Science, Engineering andManufacturing
Technologies

Skills Development Scotland Ltd

Skillset

Society for Endocrinology

Society of PetroleumEngineers
(Aberdeen) Another Perspective
Committee

The Institution of Engineering
and Technology

The JamesHutton Institute

The OpenUniversity in Scotland

The Royal Academyof Engineering

The Science Council

The UKRC

Transport Scotland

Universities Scotland

University of Aberdeen

University of Abertay Dundee

University of Dundee

University of Glasgow

University of Strathclyde

Wellcome Trust
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Individuals:
Dr Catherine Berry
Dr Emilie Combet
AngelaMathis
Dr JanetMoxley

Assistance
Professor BobHart, Professor of Economics, University of Stirling
Allison Johnstone, Scottish Resource Centre forWomen in SET
Professor AilsaMcKay, Professor of Economics, GlasgowCaledonianUniversity
JackieWaring,ManagingDirector, Blue Horizons (Scotland) Ltd.
MarkWild and PaulineWard, Universities Scotland
CharlieWoods, Core Solutions
Wewould like to thank all thosewho participated in our study andwho gave
so generously of their time and ideas.

DCurrent UK organisations/initiatives onwomen in STEM
This list is not exhaustive but coversmany of the organisations and initiatives
forWomen in STEM in the UK.
Athena Forumhttp://www.athenaforum.org.uk/
Athena ScientificWomen’s Academic Networkhttp://www.athenaswan.org.uk/
BCSWomenhttp://www.bcs.org/category/8630
Cambridge Association forWomen in Science and Engineeringhttp://camawise.org.uk/
Institute of PhysicsWomen in Physics Group and Project Juno Programme
http://www.iop.org/policy/diversity/initiatives/juno/index.html
Interconnect:http://www.interconnect.org.uk
Mums in Sciencehttp://mumsinscience.net
Royal Astronomical Society Committee forWomen in AstronomyandGeophysics
http://www.ras.org.uk/about-the-ras/committees/863#women
Royal Society of ChemistryWomenMembers’ Network http://www.rsc.org/Member-
ship/Networking/WomenMembersNetwork/
Scottish Resource Centre forWomen in Science, Engineering and Technology (SRC)
www.napier.ac.uk/src
TheDaphne Jackson Trusthttp://www.daphnejackson.org
TheWISE Campaign (Women into Science, Engineering and Construction):
http://www.theukrc.org/get-involved/wise
UKResource Centre forWomen in Science, Engineering and Technology (The UKRC)
http://theukrc.org
Women’s Engineering Society (WES)http://www.wes.org.uk
Women in Science, Engineering and Technology (WiSET)http://www.wiset.org.uk/
Women in Telecoms and Technology (WITT)http://www.wittgroup.org/
Women in Technologyhttp://www.womenintechnology.co.uk/
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F Abbreviations
ASSET Athena Survey of Science, Engineering and Technology

BCS British Computer Society

BIS Department for Business, Innovation and Skills

CEDAW Convention on the Elimination of All Forms of Discrimination AgainstWomen

CEO Chief Executive Officer

CMO ChiefMedical Officer

EC European Commission

EIS Educational Institute of Scotland

ERA EuropeanResearch Area

ESEP European Structural Fund Programmes

EU EuropeanUnion

FTE full-time equivalent

HEI Higher Education Institute

HESA Higher Education Statistics Agency

ICESCR International Covenant on Economic and Social Rights

IoP Institute of Physics

OPITO Offshore Petroleum Industry Training Organisation (UK)

RAE Research Assessment Exercise

RCUK Research Councils UK

REF Research Excellence Framework

SEMTA Sector Skills Council for science, engineering andmanufacturing technologies in the UK

SET Science, Engineering and Technology

SFC Scottish Funding Council

SQA Scottish Qualifications Authority

SRC Scottish Research Centre forWomen in SET

STEM Science, Technology, Engineering andMathematics

STUC Scottish Trades Union Congress

SWAN ScientificWomen's Academic Network

UKRC UKResource Centre forWomen in SET

WES Women’s Engineering Society

WISE Women into Science, Engineering and Construction

WiSET Women in Science, Engineering and Technology

WITT Women in Telecoms and Technology
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