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Foreword
By James Greenwood-Lush, Head of Athena SWAN at Advance HE 
James writes in a personal capacity. Twitter: @jlush2

In order to address gender under-representation, we need to identify and 
locate it, undertake research and analysis to consider the underlying causes, 
and enact evidence-based, targeted interventions. At the heart of these 
processes are data. Data are the key to understanding how the design and 
operation of the research and higher education ecosystem manifests in 
terms of inequalities. They are the basis for convincing sceptical colleagues 
of the case for action. And they illuminate the systems and practices that – 
often unintentionally – perpetuate the status quo.

We need more diversity in our research system. We need it to bring different 
perspectives. We need it to enable everyone to contribute. We need it 
for social justice. We also need to understand that for things to change, 
deliberate endeavour is required. If we desire a more diverse system, we 
need to look at where we are currently failing, and face these challenges 
head-on.

Research organisations across the UK are making significant efforts to tackle 
gender inequality (many through participating in the Athena SWAN Charter) 
and attention and concern have become the mainstream. Institutions are 
recognising that identifying their challenges, changing how they operate, 
recognising and nurturing talent and working towards a healthier workplace 
culture brings benefits for diversity and the organisation as a whole. But 
in order to measure performance, we need to interrogate the data. People 
working in time-poor, pressure-rich circumstances need confidence that 
their efforts are making a difference. Data then give us something to build on 
and use to inform further improvements to our approaches and practice.

If we democratise data, we have more tools to hold other actors to account. 
The Digital Science interactive tool is an interesting development to support 
this effort and I look forward to seeing it progress. For in depth guidance, 
resources and information on using equality data, you can visit the Advance 
HE (formerly ECU) website: 

https://www.ecu.ac.uk/guidance-resources/using-data-and-evidence/ and 
https://www.ecu.ac.uk/guidance-resources/research/

Data are the basis for 
convincing sceptical 
colleagues of the case 
for action

For things to change, 
deliberate endeavour 
is required

https://www.ecu.ac.uk/guidance-resources/using-data-and-evidence/
https://www.ecu.ac.uk/guidance-resources/research/
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Summary
This report looks at gender representation across all fields of research in 
UK institutions. 

Gender imbalance in STEM and research in general is often discussed, and 
many initiatives have been put in place to attempt to redress the balance 
however, without a quick and easy way to analyse the scale of imbalance 
within a field of research and institution, and without the means to easily 
compare progress with others, it is difficult to identify things that are working 
well to nudge a change in the demographic, and to learn from and help others.

In order to make this analysis and comparison as easy as possible, we have 
created an interactive data visualiser that currently displays the gender splits 
for fields of research and UK institutions as determined by a gender guesser 
program that scanned all relevant Dimensions1 data between 2012 and 2017, 
with a commitment to extending this to include other countries and updating 
this with new data so that changes can be monitored over time.

Using Dimensions data and analysis from the interactive data visualisation 
tool, we confirmed the gender imbalance in UK STEM research is indeed 
much greater than that in the Arts and Humanities, and despite some Arts 
and Humanities fields of research in some institutions having more women 
than men, a snapshot of gender splits across the whole of the UK showed that 
women are yet to reach gender parity in these subjects. As our interactive 
visualiser is updated, we hope that the richness of data and the ease of use will 
make it a useful tool for those monitoring gender balance in all fields of research.

Introduction
Recently, we released a report 'Gender Imbalance in Cancer Research 
Grants'2 which highlighted the benefits of using the Dimensions database 
to confirm the findings of a report carried out by the BMJ showing that 
women were awarded fewer and smaller cancer research grants, and that 
the areas of research that were funded for men and women were on the 
whole vastly different.

We are interrogating diversity data further with this latest report as 
representation of all of society is important in research. A more diverse range 
of researchers are better able to understand and meet the research needs of 
a widely varied society. 

It is widely reported that there is a gender imbalance in science, technology, 
engineering and maths (STEM), but how wide is the gender gap, and how 
does this compare to the arts and humanities? Have any of the initiatives 
implemented to address this gender imbalance been successful? In order to 
answer these questions, Digital Science data scientists led by Simon Porter, 
Director of Innovation, have created an interactive tool3 (figure 1) to visualise 
the vast array of data available via the Dimensions database. 

A more diverse range of 
researchers are better 
able to understand and 
meet the research needs 
of a widely varied society

We've created an 
interactive data visualiser 
that displays the gender 
splits for fields of research 
and UK institutions

1 �Dimensions https://app.dimensions.ai/
discover/publication

2 �Gender Imbalance in Cancer Research 
Grants https://doi.org/10.6084/
m9.figshare.7378001.v1

3 �Gender Representation Visualiser https://
www.digital-science.com/gender-
representation-in-research-tool

https://www.digital-science.com/gender-representation-in-research-tool
https://app.dimensions.ai/discover/publication
https://doi.org/10.6084/m9.figshare.7378001
https://doi.org/10.6084/m9.figshare.7378001
https://www.digital-science.com/gender-representation-in-research-tool
https://app.dimensions.ai/discover/publication
https://app.dimensions.ai/discover/publication
https://doi.org/10.6084/m9.figshare.7378001.v1
https://doi.org/10.6084/m9.figshare.7378001.v1
https://www.digital-science.com/gender-representation-in-research-tool
https://www.digital-science.com/gender-representation-in-research-tool
https://www.digital-science.com/gender-representation-in-research-tool
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Methodology
We queried Dimensions for publications written between 2012 to 2017, 
with at least one author affiliated to the UK in order to identify authors 
who were still working in the past 5 years. We then retrieved all authors 
of these publications affiliated to the UK and finally retrieved their 
publication history.

We identified a little more than 300,000 researchers who had published 
between 2012 and 2017 and had been affiliated with a UK institution.

• 47.5% researchers had first names that were very likely male names

• 32.6% researchers had first names that were very likely female names

• The remaining 19.9% could not be identified either way

Table 1: Publication dataset used for the UK 
Number of publications retrieved 960,000

Number of authors with a calculated current institution in UK 302,000

Figure 1: An interactive tool to search for gender splits across a range of fields of research for UK research institutions.
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Interactive Data Visualiser
Using a similar Python package gender-guesser as the one used in our first 
gender report, and taking into consideration all of the same limitations, 
the tool shows the percentage of women researchers across all research 
areas of any UK institution from 2012 to 2017, with plans to expand this 
to display institutions in other countries over the coming months, and to 
update this next year to see whether these figures have changed at all. The 
tool allows the user to search by institution or by field of research (FOR). 
Dimensions automatically classifies research published using these FOR 
codes, so for this study we have used the first and broadest level of research 
area classification to compare the proportion of each gender in these fields; 
for example, a materials science and engineering researcher working in a 
chemical engineering department would be classified under the FOR code 
for ‘Engineering’, rather than by the type of engineering or the specific strand 
of research. The tool is displaying gender guesser by the software as ‘female 
name’, ‘mostly female name’, ‘androgynous name’, ‘mostly male name’ and 
‘male name’, with a sixth category for ‘unknown’; names that the software 
was unable to assign a gender to.

Using the Data Visualiser
Gender splits can be searched for by institution and by field of research 
within each institution; only FOR categories with a detected population of 
more than 20 researchers are shown. On the left-hand side of the website, 
the user can search by institution. For example, to take a look at UCL as an 
example of a multi-faculty university in the UK, we can either search for it in 
the drop-down menu on the left, or type in ‘University College London’, or 
simply ‘London’ and select it from the shortlist of institutions that appears 
in the menu (figure 2). After clicking on ‘University College London’ in 
the menu, the gender splits in the fields of research undertaken there are 
displayed below the menu.

The tool shows the 
percentage of women 
researchers across all 
research areas of any 
UK institution from 
2012 to 2017

Gender splits can 
be searched for by 
institution and by field 
of research within 
each institution

Figure 2: Using the interactive tool to search for gender splits at a specific UK research institution, e.g. UCL. 

https://www.digital-science.com/gender-representation-in-research-tool
https://www.digital-science.com/gender-representation-in-research-tool
https://www.digital-science.com/gender-representation-in-research-tool
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Results
We can see in figure 3a that Psychology and Cognitive Science at UCL has 
the highest percentage of women researchers at 49%, 34% having a male 
name, and 9% of unknown gender according to the gender guesser.

Following Psychology and Cognitive Science, UCL’s top five fields of 
research for gender balance are Language and Communication also with 
49%, Education with 47% women researchers, Environmental Sciences with 
44% women researchers, and Law and Legal Studies and Studies in Human 
Society, both with 42% women researchers.

Focus on Education Research at UCL
The scatter graph directly below this shown in figure 3b shows how UCL’s 
subjects compare to the same fields of research in other institutions. Points 
to the far right of the scatter graph have the highest percentage of women 
researchers. The position of each of these data points with respect to the y 
axis, population percentile, is determined by the actual number of women 
researchers as a proportion of the total research population.

In Education, 47% of 
researchers at UCL are 
likely to be women based 
on their name, and 34% of 
researchers are likely to be 
men. 9% of researchers’ 
gender could not be 
guessed using the tool, 
and the remainder were 
ambiguous

Figure 3a: Gender splits across all fields of 
research carried out at UCL split into gender using 
Dimensions data and the interactive visualiser.

Figure 3b: Scatter graph showing the percentage of women 
in research across all fields of research at UCL against actual 
numbers of women researchers as a percentile of population.

In Education, 47% of researchers at UCL are likely to be women based on 
their name, and 34% of researchers are likely to be men. 9% of researchers’ 
gender could not be guessed using the tool, and the remainder were 
ambiguous. Focusing on the data point for Education at UCL, we see that 
it is in the 100th percentile of Education research institutions in the UK, 
meaning that no institutions carrying out research in the field of Education 
have a greater number of women than UCL, and therefore all institutions 
have fewer women than UCL. Moving left, we see that UCL has the largest 
number of women of all institutions for another four fields of research, 
each holding the top spot at the 100th percentile, with Biological Sciences 
trailing ever so slightly in the 98.9th percentile.
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Overall it can be said that Education has a good representation of 
women researchers (figure 3c), with women outnumbering men in 
more than twenty research institutions within this field of research. The 
distribution of institutions shown in figure 3e does however indicate 
that not all Education research institutions have more women than men, 
as the histogram tails off to the left with 20 institutions below 40% 
representation.

If we continue to focus on Education, we can see which institutions have 
a better representation of women. This can be investigated in one of two 
ways; first, if we click on the Education data point in the scatter graph on 
the left, the data visualised on the right hand side updates to show the 
gender splits of institutions carrying out research in this area as shown in 
figure 3c. Alternatively, we can search for Education by typing this into 
the drop down menu. In total there are 65 UK institutions carrying out 
research in Education as classified in the Dimensions dataset. Of those 65, 
27 institutions have a higher percentage of women researchers than UCL 
in the reporting time period, even though in numbers UCL has the most, 
denoted by its height against the y axis showing population percentile. 37 
institutions have a lower percentage of women researchers.

From this we can see that UCL has the highest number of women 
researchers in Education as identified by the gender guesser (figure 3d), 
with the Open University in second place and the University of Cambridge 
in third place, however each of these institutions have higher percentage 
representation of women, with UCL at 48% women researchers, the 
University of Cambridge on 52%, and the Open University on 54%. 
Institutions with the highest percentage representation of women in 
Education research are the Glasgow Caledonian University with 62% 
women researchers, followed by Robert Gordon University, Brunel 
University London, the University of York and Bournemouth University all 
with 62% as shown in figure 3b. 

Figure 3c: Chart showing the percentage of women 
in Education research across all UK institutions.

Figure 3d: Scatter graph showing the percentage of women in 
Education research across all UK institutions against actual 
numbers of women researchers as a percentile of population.
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Figure 3e: Histogram 
showing distribution of 
percentage of women 
researchers in Education 
across all UK institutions.

STEM Research vs Arts and Humanities  
Research at UCL
On the other end of the scale, and to once again use UCL as an example, 
the subjects with the lowest percentage of women researchers were 
Physical Sciences with just 17%  women researchers, and Mathematical 
Sciences and Information and Computing Systems each with 19% women 
researchers. In fact, generally speaking, there seems to be a split between 
Science, Technology, Engineering and Maths (STEM) subjects which have a 
lower representation of women researchers, and the Arts and Humanities 
which have a higher representation of women researchers, though many of 
these subjects still tend to veer far from gender parity, and go against the 
assumption that Arts and Humanities research is dominated by women.

Gender Balance in UK Research
UCL’s  gender imbalance is largely in line with UK trends. Across the UK, 
representation of researchers with strongly type female names is only 
greater than male names in Psychology and Cognitive Sciences,  Language, 
Communication and Culture, and Education (figure 4).

It is clear that women are under-represented in the STEM subjects when 
compared to Arts and Humanities. Biological Sciences and Medical and 
Health Sciences slightly buck this trend, coming 6th and 7th overall in the 22 
fields of research assigned.

Many of these subjects 
still tend to veer far 
from gender parity, 
and go against the 
assumption that Arts 
and Humanities research 
is dominated by women
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There is also an interesting trend in the percentage of researchers that 
could not be identified by the gender guesser, as this seems to increase as 
the percentage of women decreases, and as we move from the Arts and 
Humanities towards the STEM subjects. This could be related to the broader 
ethnic diversity of researchers working in these fields, and is something that 
we would like to investigate in our following report, in order to improve our 
visualisation tool and make it as useful and inclusive as possible, reducing 
any potential western bias in the results.

Figure 4: Gender split across 
all fields of research at UK 
research institutions arranged 
by percentage of women 
researchers
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Figure 5: Distribution of percentage representation across six examples of fields of research across STEM and the Arts and Humanities (from 
top left to bottom right: Medical and Health Sciences, Physical Sciences, Technology, Information and Computing Sciences, Law and Legal 
Studies, and Psychology and Cognitive Sciences).

STEM Research vs Arts and Humanities Research 
Across the UK
Looking at the distribution of percentages of women in different fields 
of research (figures 5a – 5f), STEM subjects such as Physical Sciences, 
Technology and Information and Computing Sciences display distributions 
across all institutions that do not extend beyond more than 40% women, 
with both Technology and Physical Sciences showing peak representation 
of women in this field of research as between 5% and 15%. On the other 
hand, fields such as Education and Language, Communication and Culture 
(not pictured) have peak representation around 50% or higher, with a narrow 
distribution between around 30% to 60%. Some subjects such as Medical 
and Health Science and Psychology and Cognitive Sciences have a huge 
distribution range of representation of women within their fields of research, 
with the former spanning zero representation of women all the way up to 
70% representation.

Both Technology and 
Physical Sciences show 
peak representation of 
women in this field of 
research as between 5% 
and 15%

Education and Language, 
Communication and 
Culture have peak 
representation around 
50% or higher

A

D

B

E

C

F
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Conclusion
By analysing the wealth of data within the Dimensions database with 
this Python package that can seek out authors of publications between 
set time periods and guess their gender by their name, we have created 
a comprehensive snapshot of the gender demographics of the research 
landscape which can be viewed nationally, or on an institutional or 
field of research level. The differences within each field of research 
confirmed that women are less represented in STEM than in the Arts and 
Humanities, but also that these fields of research have not yet reached 
gender parity themselves.

The current iteration of the interactive tool provides a quick and easy 
way to visualise a large amount of data. These figures are based on 
researchers active between 2012 and 2017, and confirm that there is a 
problem with gender imbalance in STEM subjects, however it also shows 
that Arts and Humanities subjects do not have a majority of women 
researchers as is often presumed. 

Over the coming months we will be releasing interactive tools for other 
countries, and will be updating the data each year in order to provide 
researchers, funders and institutions with a quick and easy way to 
monitor changes in their research demographic, and find out which 
initiatives are successfully working to create a more diverse and inclusive 
set of minds to tackle the wide range of challenges researchers are faced 
with. We will also be improving the tool to ensure that it is as inclusive as 
possible, with an aim to reduce the number of researchers whose gender 
could not be determined by the gender guesser tool, which could be 
indicative of a slight western bias in the results that the tool can currently 
display.

These studies show the importance of having disambiguated researchers 
and well categorised data in order to conduct meaningful studies. 
Using Dimensions, we revealed some interesting insights into the true 
gender imbalance across institutions and across a range of subjects, and 
showcased the use of an interactive tool created to help easily visualise 
this data, with a commitment to updating this data in the future to aid 
monitoring of the success of various schemes and interventions.

These figures confirm 
that there is a problem 
with gender imbalance 
in STEM subjects and 
also show that Arts and 
Humanities subjects do 
not have a majority of 
women researchers as 
is often presumed
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Discussion
By Jessica Hamer, Education Consultant and Physics Coach 
Twitter @DrJessicaHamer 

 

In the UK, there is a gender imbalance in STEM (science, technology, 
engineering and maths) from the classroom through to academia and 
industry – that is fact. Despite increases in the number of women choosing 
to study subjects such as medicine and biology over the last 50 years, 
women are still underrepresented in most of the STEM subjects, and 
academia and the higher echelons of industry more broadly. Too many 
students and professionals are still turning their backs on rewarding 
learning and careers simply because they feel they don’t belong; that there 
are invisible barriers within the social construct of their institution and 
wider society that prevents them from remaining and/or progressing in 
STEM. And it’s the workplace that suffers as a consequence; with increased 
diversity, teams of STEM professionals would have increased innovation 
and discovery and ultimately greater financial results1,2.

Women and girls can “opt-out” of STEM at a young age. When it comes 
to exams, boys are more than three times less likely to sit an A-level 
psychology exam and yet are more than three times more likely to 
choose physics A-level than girls. Is this surprising when research from 
the Institute of Engineering and Technology (IET) found that girls were 
three times less likely to be given a STEM toy for Christmas? Correlation 
does not equal causation, but when co-educational schools nationally 
have proportionally fewer girls continuing physics and boys continuing 
in English beyond GCSE compared to single-sex schools you have to ask: 
what is going on within the school environment to make this happen?3. 
There is limited research on this topic, but what is out there suggests 
that it is complex issue formed out of gender stereotypes, school 
systems, unconscious (and in some instances outright conscious) bias in 
the classroom and student perceptions of the STEM subjects and the 
opportunities it could provide them with in the future. 

Promisingly, the total number of women selecting a degree in STEM has 
increased year on year, indicating that there is a reserve of women resilient 
enough to overcome these invisible barriers. However, according to WISE 
(Women in Science and Engineering), women still only make up 23% of the 
STEM workforce, if looking at engineering in isolation that number drops 
to 12%. Retention and progression of women in many organisations and 
institutions appears to be an issue. A report published in 2018 by the Royal 
Society found that for those awarded a Dorothy Hodgkin Fellowship or 
a University Research Fellowship, it took women on average more than a 
year longer to achieve a chair or other senior position. Indeed, in chemistry 
women hold just 9% of UK chemistry professorships meaning that after 

We have to ask: what 
is going on within the 
school environment to 
make this happen?

1 �Nielsen, M.W., Alegria, S.,  Börjeson, L., 
Etzkowitz, H., Falk-Krzesinski, H., Joshi, 
A., Leahey, E., Smith-Doerr, L.,  Williams 
Woolley, A.,  and Schiebinger L., (2017), 
PNAS 114 (8) 1740-1742

2 �McKinsey and Company (2018) Delivering 
through Diversity

3 �Institute of Physics (2013) Closing Doors: 
Exploring gender and subject choice in 
schools
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undergraduate level, the relative proportion of female chemists drops 
by 35%4. The reasons why women choose to leave STEM or decide 
not to move forward in their career are numerous and are likely to vary 
widely between academia and industry, but may include pressures from 
short-term contracts, long hours, a lack of transparency in relation to 
promotion, lack of flexible working options and workplace culture. 

With the rise of the #MeToo movement there has been a gear change 
in the national mood in relation to gender equality, but in STEM any 
real change feels glacially slow. The causes of the gender imbalance in 
STEM are myriad and as a society we are only beginning to look into 
understanding and addressing these. Research, such as that contained 
within this report, helps us to identify and break the barriers that 
prevent women from progressing, and are therefore invaluable in 
ensuring lasting change.

Research, such as 
that contained within 
this report, helps us 
to identify and break 
the barriers that 
prevent women from 
progressing, and are 
therefore invaluable in 
ensuring lasting change

4 �Royal Society of Chemistry (2018) 
Breaking the Barriers
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