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This briefing paper examines the gender imbalance in engineering in order to establish a baseline for
future comparisons, identify any serious issues and make recommendations for future activities.

Meeting the challenge

The UK must be well placed to meet the future global technological challenges that lay ahead such as
climate change, low carbon economy, infrastructure renewal, clean water and population growth.

It is therefore pleasing to see the recognition, acknowledgement and government policy incentives that
now surround the science, engineering and technology (SET) sectors in order to help enable them
achieve the numerous ambitions that have been set such as achieving a world class high level
manufacturing base, working in knowledge based society, living in an interconnected digital world to
name but a few.

However, the real challenge lies in how we meet the resultant demand for skilled technicians, graduates
and researchers. The predicted decline in the number of 15-24-year-olds by 8% over the next ten years,
together with an ageing workforce in which 27% of the working population® is over the age of 50, make

that challenge more acute.

Within this context, however, women remain one of the country’s most under-utilised resources.

Findings and Recommendations

Whilst our analyses show that engineering has enjoyed increased popularity both as a subject and
career choice for women, the pace of change is too slow and compared to other countries, leaves the
UK vulnerable in the face of the many global challenges which will require buoyant UK SET sectors.
Further to these, EngineeringUK will, over the next twelve months, commission research to identify the
possible underlying factors and explore potential solutions.

Some key findings are:

e Of Engineering and Manufacturing Technologies (EMT) apprentices, only 4% are women versus
participation across all apprenticeship subjects, which is evenly split 50:50 between men and
women.

e There remains a large gender imbalance (only 22% female) in the take up of A-level Physics.

e Applications for engineering degrees by women remain the lowest of all STEM disciplines at
12%.

! Labour market statistics, March 2010, p20



e Internationally the UK’s graduation rate for women from Engineering degree courses (15%) is
significantly below the European (20%) and World (19%) average rates.

e Only half the UK’s female Engineering and Technology (E&T) graduates enter an industry where
E&T is the primary activity; nearly double the proportion of females compared to males leave
the sector altogether.

e The UK has the lowest proportion of female ‘engineering professionals’ within EU countries.

e The critical impact of timely, sustained and relevant careers information, advice and guidance
(IAG) cannot be overlooked and must continue to be addressed in parallel by employers, the
engineering community and appropriate government policy and interventions.

e STEM community co-ordinated large scale interventions such as the Big Bang Fair in March 2010
demonstrate the significant potential to influence the gender challenge; of the 23,573 visitors to
the 2010 Big Bang Fair, 47% of under 19’s were females.

e The appropriate use of role models has been widely recognised as a successful tool, the key
challenge therefore lies in reaching large numbers. STEMNET’s 20,000 STEM ambassadors of
whom 40% are female is an appropriate successful programme; of those ambassadors who are
engineers a significant proportion, 25%, are female and 80% of these are under 35.Increasing
the numbers of females attending and participating in various STEM related initiatives is a pre-
requisite to affecting attitudes; however, it cannot be stressed enough that initiatives need to
properly and systematically evaluated in order to determine true effectiveness. Section 7 in the
recent Science and Trust Expert Group Report & Action Plan’ provides useful guidance in this
respect.

Introduction

In recent years engineering has enjoyed increased popularity both as a subject and career choice®.
Applications to HE courses have steadily risen and EngineeringUK research found that overwhelmingly
people thought engineering to be a ‘well respected profession’ and that engineers ‘play a vital part in
the future’. Analysis of UCAS and Hesa data in the EngineeringUK 2009/10 report showed that, contrary
to anecdote, the ethnic background of engineering students is representative of the UK population.

This briefing paper outlines the current position of female participation in STEM and in particular
engineering.

Subject Choice

Girls outperform boys in most subjects at school, and STEM subjects are no exception. In the 2009
GCSEs (Table 1), in Design and Technology (D&T), 72% of female entrants achieved grade A*-C
compared with 55% of males. In ICT 76% of girls achieved C or above in comparison with 68% of boys.
However, the differences in pass rates for compulsory subjects is smaller- only 3% more girls than boys
passing Additional Science (formerly double award) and in Mathematics, the male pass rate was actually
1% higher than that for girls.

2 http://interactive.bis.gov.uk/scienceandsociety/site/trust/files/2010/03/Accessible-BIS-R9201-URN10-699-

FAW.pdf
? http://www.engineeringuk.com/viewitem.cfm?cit _id=382900
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Table 1 - A*-C pass rates for selected GCSE subjects, 2009 (UK)

female | male
D&T 71.8 55.1
ICT 76.1 67.7
Mathematics 56.8 57.6
Additional science 64.5 61.0
Source: JCQ

Much government attention and strategy is now given to the rising numbers of students sitting the
separate science GCSE’s in Biology, Chemistry and Physics (one year increases of 18%, 20% and 21%
respectively). This is has been driven by government targets because it is believed that if taught
separately, participants are more likely to continue their studies in this area. There exists a relatively
minor gender imbalance in the uptake of separate sciences candidates—in 2009 females made up 47%
of Biology, 45% of Chemistry and 44% of Physics entries at GCSE. It is also largely independent schools
offering these qualifications, which means that there may be many able and engaged students in
maintained schools that are not offered this opportunity.

Diploma in Engineering
Latest figures (January 2010, Semta) indicate that of the 6400 enrolled students, only 7.7% are females.
Apprenticeships

The gender split for apprenticeships across all subjects is 50-50 male and female, however, when broken
down by Sector Subject Area (SSA) this proportion varies considerably. Figure 1 illustrates the
overwhelming male dominance in the Engineering and Manufacturing Technologies (EMT) SSA, where
only 4% of those starting an apprenticeship are female.



Figure 1 - Gender breakdown of Apprenticeship Starts, All Subjects vs EMT, 2009 (England)
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Source: The Data Service

Other areas of Apprenticeship are more female dominated, for example, in 2006, the Hairdressing (92%)
and Children’s care learning and development (97%) frameworks®. The male dominated engineering and
construction sectors tend to be more likely to offer training at level 3 which is acceptable for entry into
Higher Education.

A-levels

Girls who decide to continue to study STEM by the more traditional A Level route are better represented
than those study for vocational qualifications. In Biology female students outnumber males, and in
chemistry it is almost 50-50. In all other STEM subjects there is a male dominance, varying greatly
depending upon subject. While around 40% of A-level Mathematics entrants are female, they only
make up 31% of those taking Further Mathematics. While A-level Physics is a prerequisite for most
engineering degree courses, it remains unpopular with female students: only 22% of entrants in 2009
were girls. This proportion remains unchanged in the period shown in figure 2. Of all STEM A-level
subjects, Computing maintains the lowest proportion of female participation and has seen a drop from
12% to 10% since 2004. ICT is more popular with girls, where there has been a slow but steady increase
to 39% in 2009. Figure 2 illustrates the proportion of female entrants across STEM A Level subjects over
a five year period, and what is immediately evident is the lack of visible change.

* TUC (2008a) Still More (Better Paid) Jobs for the Boys: Apprenticeships and Gender Segregation



Figure 2 - Proportion of female A-level entrants by subject, UK
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Examining the gender balance in some key STEM A- Level/ Advanced Higher subjects by the devolved UK
nations (Figure 3) reveals that variation in levels of female participation does occur between nations. For
example Northern Ireland has the highest female Physics participation rate of 28% and Wales has almost
three times the proportion of females (22%) taking Computing compared to England (8%). This
phenomenon could bear further investigation.



Figure 3 - Female participation levels in selected STEM subjects at A-level (England, NI and Wales) and
Advanced Higher (Scotland)*®
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Higher Education

At Higher Education level female participation in STEM varies greatly between and within subject areas.
Figure 4 shows the gender breakdown of applicants for 2007/08. It is useful to break down the broad
UCAS groupings in Biological Sciences, Physical Sciences and Mathematical and Computer Sciences to
reveal differences in the component subject areas when looking at the gender balance. Biological
Sciences as a group is heavily female dominated, however a breakdown reveals that the high take up of
psychology by women (80%)- by far the most popular subject in the group-significantly contributes
towards this. Biology is more balanced gender wise, with 43% of applicants being male. Overall the
group Physical Sciences has 40% female applicants, however, within that group there is a much greater
gender imbalance in Physics subjects (80% male) than Chemistry subjects, which is near parity at 52:48
male to female.

Computer Science (15%) and Engineering (12%) have the lowest proportion of female applicants within
STEM, with engineering remaining static at around 12% over the last six years. This is set against a
context which sees more women now going to University than men: in 2007/08 56% of all UCAS
applications were from females.

> While the Advanced Higher and ‘A-level’ qualifications are approximated to be the same level, caution should be
exercised when making comparisons. Data above is for illustrative purposes only

® There were only 13 female entrants to A-level computing in NI in 2009. This low base should be considered when
using percentages.



Figure 4 - Applicants to STEM subjects by Gender ’
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Graduate Destinations

Of the minority of women who study engineering and technology (E&T) at degree level, only around half
go to work in an industry where E&T is the primary activity (as shown in Table 2), though more also go to
work in an industry associated with E&T. As a result the number of women leaving the sector altogether
is nearly double the proportion of males that leave.

Table 2 ¢ Graduate E&T degree destinations

Industry Female Male
E&T Primary Activity 51.5% 70.0%
Primary activity associated

with E&T 11.1% 10.0%
Non E&T 37.4% 20.0%

’ Biology, Psychology and Sports Science are subjects within the UCAS ‘Biological Sciences’ subject group C.
‘Chemistry subjects’ are subjects; Chemistry and Forensic and Archaeological Science, within UCAS ‘Physical
Sciences’ subject group F

‘Physics subjects’ are subjects; Physics and Astronomy, within UCAS ‘Physical Sciences’ subject group F

‘ Mathematical Science subjects’ are subjects; Mathematics, Operations Research and Statistics within UCAS
‘Mathematical and Computer Sciences’ subject group G

‘Computer Science subjects’ are subjects; Computer Science, Information Systems, Software Engineering and
Artificial intelligence UCAS ‘Mathematical and Computer Sciences’ subject group G

‘Engineering subjects’ is UCAS subject group H



International HE comparisons

Table 3 below shows that internationally the UK’s ability to recruit women onto HE Engineering Courses
(15%) is significantly below the European (20%) and World (19%) average participation rates.

Table 3 - % Females obtaining first degrees in selected countries and regions

Source: Report of the STEM review- DENI and DELNI; p41, 2009
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Increasing female participation STEM study rates, specifically in engineering subjects is paramount;
however this is a means to an end, which is to increase the number of women engineers actually
working in the science, engineering and technology (SET) sectors. Consequently, Figure 5 is illuminating
and concerning as it shows that the UK has the lowest proportion of female ‘engineering professionals’

within EU countries.

Japan 38% 23% 29% 24% 45% 27% "M%
Ireland 55% 43% 57% 37% 34% 73% 20%
Northern 61% 57% 49% 30% 72% 69% 21%
Ireland

United 54% 40% 52% 27% 56% 58% 15%
Kingdom

United States | 57% 50% b5% 33% 46% 63% 21%
Europe 55% 39% 51% 32% 47% 57% 20%
World 52% 38% 51% 34% 42% 48% 19%
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*Figures are statistically less reliable hence need to be treated with caution
Source: UKRC's analysis of the European Labour Force Survey (2007)
Professional registration

In 2009 12.4% of new Chartered Engineers were female. Though this proportion is low, it has been
slowly increasing year on year from 1985 when it was only 2%. Figure 6 shows the steady growth across
the period.



Figure 6 ¢ Proportion of new registrants who are female
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Source: Engineering Council
Conclusion

Our analyses show that engineering has enjoyed increased popularity both as a subject and career
choice for women, however the pace of change is too slow and compared to other countries, leaves the
UK vulnerable in the face of the many global challenges which will require buoyant UK SET sectors. This
is particularly poignant in the light that the UK has the lowest proportion of female ‘engineering
professionals’ within EU countries.
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