
 

 
 

 
© Created by Rosalind Cavaghan (independent consultant) and Fiona Mackay (genderED) University of Edinburgh 2020, CC BY SA 

 

Gender and ODA Research Gender and ODA Research 

Literature Review: Gender, Science and Technology and 
Development 

 
Dr Rosalind Cavaghan, Independent Consultant and Scholar1. Edited by Prof Fiona Mackay, Director of 
genderED, University of Edinburgh. 

Executive Summary 
This literature review draws together relevant insights from three themes: sex, gender and STEM 
(Science Technology Engineering and Maths); women in STEM and the gender impacts of technology 
in development contexts. It proceeds in six sections: 

1. Key Terms and Conceptual Background2 
2. Sex and Gender in STEM Research 
3. Integrating Sex and Gender into STEM Research 
4. Gender and Technology in Development: Gender Sensitive Situational Analysis Tools from 

the Development Sector 
5. Women in STEM 
6. Women in STEM: Toolkits Policies and Initiatives in Sub-Saharan Africa. 
 

It provides an evidence base to demonstrate that GCRF projects confront risks that people of all 
genders will not equally benefit from their scientific outputs, even in ‘basic science’ projects.  
 
Research that doesn’t explicitly take account of sex difference, especially where male bodies are used 
as the standard, can create interventions and products that do not equally serve women’s and men’s 
needs. Research that doesn’t take account of gendered divisions in roles and experiences, similarly, 
can lead to interventions and technologies which inadvertently fail to meet women’s needs, or which 
have negatively impact on them. Dissemination strategies, which do not take account of existing 
hierarchies and associated gendered asymmetries in access to technology, can also replicate, or 
exacerbate, existing gender inequalities in access to knowledge and technology. These are the reasons 
that social scientists argue that all research carries normative values, even though most STEM 
researchers prefer to regard their work as ideologically neutral (Collins, 1990, p. 205; Felt, 2017; 
Harding, 1986). 
 
Toolkits on sex and gender sensitivity in STEM research emphasise that the creation of an isolated 
topic or work package focused on gender, is not an appropriate response to the problems of sex and 
gender blind research. Instead they argue that projects should assess the relevance of sex and/or 
gender at the beginning of project planning. Toolkits also emphasise the insights, which could be 
supplied by gender experts, gender equality focused NGOs, and theme specific gender sensitive 
literature (e.g. gender in urban development, gender and energy access etc.). They caution, however, 
that such collaborations are time consuming and can involve frustrations as STEM practitioners and 
social scientists work to elaborate shared understandings of their work priorities, methods and goals. 
 
This literature review shows that the toolkits focused on the integration of sex and gender in STEM 
projects have several strengths. Their explicit discussion of research strategies and common concepts 
or stages often found in STEM projects, such as standard reference models or details of sex 
disaggregated data analysis methods, makes them easy for STEM researchers to understand. Their 
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suggestion of methods, such as participatory research designs, may in some instances be less familiar, 
but are still communicated in a way that makes their relevance to STEM projects clear. However, 
though these toolkits were well suited to STEM projects, they do not supply much elaboration on what 
relevant gender inequalities might be. This could leave those STEM researchers who lack analytical 
understanding of gender inequality unsure as to how to proceed. 
 
Gender Sensitive Situational Analysis tools produced by development practitioners to identify the 
relevance of local gender equalities do, however, provide analytical structures to help researchers to 
unpack the local relevance of gender in target low and middle income (LMIC) countries. Each of these 
emphasise different dimensions of gender inequality and most of them provide examples of 
participatory exercises, which could be used to: gather data; collectively identify relevant gender 
inequalities; collectively establish priorities; and collectively identify risks to gender equality. These 
toolkits emphasise that this kind of locally specific analysis is essential to develop locally relevant and 
culturally validated development interventions. Theme specific gender sensitive situational analysis 
focused, for example, on climate change, agriculture or urban planning provide even sharper analytical 
tools for STEM researchers attempting to apply their research in the pursuit of development goals, and 
to take due consideration of gender inequalities in their project.  
 
The toolkits we reviewed do not however provide a consensus on monitoring evaluation and learning 
(MEL) or risk monitoring practices – some toolkits provide signposts to sources of internationally 
collected gender disaggregated data, whilst others emphasise devising MEL and risk monitoring 
indicators with relevant communities in target LMIC countries. 
 
This review also provides an evidence base detailing horizontal and vertical occupational segregation 
in scientific research, and the social barriers creating these gender inequalities, both in the Global 
North and Sub-Saharan Africa3. Data shows a ‘leaky pipeline’ with declining female participation at 
each step up the professional hierarchy in STEM. Although data for Sub-Saharan Africa is not 
consistently available, gender inequalities in women’s and girls’ participation in STEM education, 
research and industry in the region can be pronounced, from primary level schooling onwards.   
 
This review points out that cultural norms and poverty inhibit girls’ participation in education at 
primary and secondary level in Sub-Saharan Africa. Girl’s participation in STEM subjects is even more 
affected by these norms. Literature we reviewed points out that few female role models are available 
to demonstrate the possibility of contradicting the prevailing gender norms. These cultural norms 
assuming women’s unsuitability to STEM, together with discrimination, lack of well-implemented 
gender equality policies, lack of public services such as childcare, and the prevalence of harassment 
of women travelling alone, all inhibit women’s entry into and progression in STEM in Sub-Saharan 
Africa at tertiary education level and beyond.  
 
These gender inequalities in STEM in Sub-Saharan Africa, mean that GCRF projects confront risks that 
people of all genders, specifically women, will not equally benefit from GCRF projects in terms of 
research capacity building and career advancement. 
 
Toolkits, national policies and initiatives aiming to boost women’ participation in STEM in the Global 
North are numerous and emphasise the importance of institutional commitment and on-going 
consultation with women, to identify local barriers to women’s advancement and appropriate 
responses. However, searches for similar initiatives in Sub-Saharan African yielded fewer comparable 
policies. Though regional STEM focused policies do demonstrate rhetorical support for gender 
equality, their implementation is patchy and affected by wider under-funding of research and 
innovation in HE. In fact, many of the gender equality focused STEM interventions that we found, are 
funded by international development organisations such as the UN or NGOs. 
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Most of the interventions we found supporting women’s participation in STEM focused on positive 
action. That is, measures targeted specifically at girls or women, for example: training; code camps; 
undergraduate bursaries; mentoring; seed funding; or technology outreach targeted specifically at 
girls or women. The networks, that these initiatives provide, make them promising partners for the 
advertisement of PhD studentships and post docs, or for technology dissemination targeted at 
women, within GCRF funded projects. 
 
We found fewer initiatives aiming to challenge the structural barriers in Sub-Saharan Africa to 
women’s advancement in STEM in industry and HE, such as discrimination, harassment or lack of 
access to public services. The initiatives that we found explicitly and actively focusing on gender 
discrimination and cultural attitudes to women/girls in STEM, are focused at primary/secondary school 
and community level. Often these interventions comprise taking technology to schools, providing 
female role models, advocating for girls’ education and the provision of training for girls, such as coding 
camps. After school, training for women, scholarships/funding, along with mentoring and networking 
either at university or in industry, appear to be the most common policy model in Sub-Saharan African 
women in STEM initiatives.  
 
The two continental/regional STEM focused gender equality policies that we did find, however, 
emphasise equal participation in decision making (suggesting targets of 30% female participation), and 
recommended both reviewing recruitment and promotion procedures in research institutions, and the 
introduction of gender budgeting, as actions to promote women’s participation in HE in Africa 
(Association for the Development of Education in Africa, 2006;  FAWE, 2016). Interestingly, the Forum 
for African Women Educationalists (FAWE) emphasise the possibilities to boost such measures 
through: the inclusion of gender equality aims; and reference to human rights principles and the SDGs 
(especially 4 and 5) in mutually established goals, expected results, modality of operation and division 
of responsibilities in terms of reference (TOR) documents used in the establishment of strategic 
partnerships (FAWE, 2016). 
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Introduction 

This literature review has been completed for the University of Edinburgh project ‘Integrating Gender 

into GCRF Funding Bids and Projects: Getting to Sufficiency.’ It has been funded through the SFC GCRF 

development fund and has been overseen by genderED, The University of Edinburgh’s interdisciplinary 

hub for gender and sexuality studies.4 

Our initial literature review for this project ‘Key Issues and Approaches in Gender and Development’ 

summarised some of the core themes for consideration in gender and development, and examined 

toolkits that describe best practices in the integration of gender into development projects. Our 

literature review concluded that the recommendations provided in the toolkits aspired to a gold 

standard of participatory development practice and that their recommendations were not 

straightforwardly applicable to GCRF projects led by Principal Investigators based in Higher Education 

(HE) institutions. We concluded that the insights and resources supplied by the toolkits, needed to be 

translated and adapted for relevance to academic researchers across multiple disciplines. In particular, 

we noted that the gender and development toolkits did not discuss: 

 the relationship between ‘basic science’ or lab-based research and end users on the ground; 

 integration of sex and different domains of gender inequality in scientific research projects, or 

the interplay between sex and gender; 

 the challenges of trans/interdisciplinary research teams where, for example, anthropologists 

and engineers may attempt to work together with little prior knowledge of each other’s 

discipline.  

This literature review on gender, science and technology and development seeks to enable this 

translation and adaption by examining relevant literatures and toolkits in order to build up an evidence 

base. As such it combines relevant insights drawn from three themes: ‘sex, gender and STEM’; the 

‘gender impacts of technology in development contexts’; and ‘women in STEM’. Reviewing and 

synthesising such large topics into one digestible document necessarily means that this review cannot 

be exhaustive but instead provides a selective discussion most relevant to the needs of the project. 

Insights from toolkits relating to institution-wide capacity building in gender sensitive research have 

not, as a result, been included here. Work on this theme is, however, planned for the next phase of 

research. 

This review focuses, in particular, on Science Technology and Engineering (STEM) disciplines for three 

reasons. Firstly, these disciplines are the areas of scientific research where the problems of sex/gender 

blind research are acute and well documented; secondly these are the areas where existing expertise 

on the integration of gender is the least institutionalised; and thirdly these are the disciplines where 

gendered occupational segregation is the strongest. This review also narrows its focus geographically 

to draw on examples and evidence drawn from UK and comparative contexts such as Europe or the 

USA, and Low and Middle Income (LMIC) countries in Africa, which are clustered in the Sub-Saharan 

region of Africa (where data are available). This regional focus has been chosen on account of the 

strategic priorities laid out in The University of Edinburgh’s SFC GCRF three year strategy (Edinburgh 
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University Research Office, 2018, p. 8) which identifies Africa as Edinburgh University’s geographical 

strategic focus for GCRF activities. The review proceeds in six sections: 

1. Key Terms and Conceptual Background5 
2. Sex and Gender in STEM Research 
3. Integrating Sex and Gender into Research 
4. Gender and Technology in Development: Gender Sensitive Situational Analysis Tools 
5. Women in STEM 
6. Women in STEM: Toolkits Policies and Initiatives in Sub-Saharan Africa 

Key Terms and Conceptual Background: Understanding Gender and Gender 
Inequality 
 
‘Gender’ is a social scientific analytical concept, developed in the 1980s to describe the shared social 

ideals of femininity and masculinity, and associated behavioural expectations, which circulate in 

society (Scott, 1986) 6 . Social scientific research using this concept over the last thirty years has 

generated several key insights. Firstly, empirical research has shown how gender varies over time and 

between cultures (DFID PPA Learning Partnership Gender Group, 2015b, p. 10; Eydal et al, 2015; Scott, 

1986).  Secondly, research has shown how gender structures relationships and activities, in every 

domain of social and economic life, including those which seem prima face to be unconnected with 

relations between men and women (Connell & Pearse, 2009). Research has extensively illustrated how 

we reproduce and enact these ideas in daily life, often without realising it (Beckwith, 2005; Butler, 

1990). When social scientists say gender is ‘socially constructed’, they are describing these social 

processes that occur in so many parts of social and political life. Thirdly, research has shown how 

gender intersects with other structural inequalities such as race, caste, disability, class, age and 

migration status. These intersections between different structural inequalities mediate the effects on 

gender on individuals and groups (see Box 1.1 below). For this reason, social scientists urge attention 

to ‘intersectionality’ and context, and warn against any prior assumption that gender exerts the same 

effects on everyone everywhere. 
 

Box 1.1: Key Terms 
Gender - Gender is a social scientific term used to describe shared social ideals of femininity and masculinity, 
associated behavioural expectations and relations between the sexes. These shared ideas vary across time 
and place, and between cultures (Scott, 1986, p. 1056). They are reproduced in individuals, institutions and 
wider society (Stanford University, n.d.-a). 
 

Sex - Sex is biologically determined and refers to reproductive organs and characteristics. Male and female 
are the most common sexes and a small proportion of the population have intersex characteristics.7  
 

The terms sex and gender are often used interchangeably in the media and even in research and government 
organisations. Used correctly, however, they are conceptually distinct. 

 

To this day, our tendency to incorporate gendered assumptions into our perspectives on the world 

and our understandings each other, remains. For most people, this is sub-conscious and is not related 

to any intentional effort to marginalise, degrade or devalue women and their contributions to 

society8.  

 

Gender is a useful analytical concept because it helps us distinguish between the biological sex 

differences on the one hand and on the other hand, the complex, and often unconscious, social 
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meanings we ascribe to them. Paying attention to gender and its role in the organisation of social and 

political life helps us in turn to understand social processes and outcomes much more precisely, 

including those related to the application of technology and the research processes preceding it. 

Research has shown how gender patterns expectations, roles and activities in settings as diverse as  

parliaments (Hawkesworth, 2003), the family (Cock, 1987), commodity chains in global manufacturing  

(Elson & Pearson, 1981), finance (Schuberth & Young, 2011) and STEM (DG Research, 2003a; Harding, 

1986; Massatchusetts Institute of Technology, 1999a). 

 

These hierarchies are in turn linked to multi-dimensional inequalities in domains such as: access to 

decision making (DFID PPA Learning Partnership Gender Group, 2015a), control over resources (Alkire 

et al., 2013), wealth (Kabeer, Milward, & Sudarshan, 2013; Nelson, 1984), leisure time (Action Aid, 

2013; European Institute for Gender Equality, 2017) and health (World Health Organization, 2013; 

Zusterzeel et al., 2014). 

 
Box 1.2 Key Terms 
Intersectionality – intersectionality is a social scientific term used to draw attention to the ways that different 
identity markers (such as race, caste, disability, age, migration status, or sexuality) intersect with one another 
to structure privileges and disadvantages (see Gender and Development Network, 2017; Hill Collins & Bilge, 
2016) 
 
For example Practical Action’s study of the links between gender and vulnerability to shocks associated with 
climate change found that higher caste women are subject to stricter social norms than lower caste women, 
which prevent them from going out alone. This affects higher caste women’s ability to participate in local 
decision-making and their freedom to move out of water logged areas during disasters more than lower caste 
women. Lower caste women on the other hand suffer specific vulnerabilities to sexual violence on account of 
their lack of access to toilets. Lack of toilet access also affects lower caste women’s health, as they often fast 
and refrain from drinking during the day, to avoid needing to use the toilet. This has long-term effects on their 
health (Kratzer & Le Masson, 2016). 

Introducing the Women in STEM and Gender and STEM Agendas 
As our previous literature review detailed, the SDGs and the development challenges they target, are 

intricately linked to and patterned by gender inequalities. UKRI’s strategic plan for the GCRF seeks to 

place UK science, research and innovation at the heart of solutions to intractable development 

problems. However, the application of science and technology does not necessarily ameliorate 

gender inequalities. In fact, since the 1970s, feminist analyses, particularly within the discipline of 

Science and Technology Studies (STS), have extensively explored the ways that science and technology 

interact with gender inequalities.  

 

These analyses have shown how the positive impacts of technology may not be shared equally 

between men and women and how technology can in fact have negative impacts on women (Carr & 

Hartl, 2010; Criado Perez, 2019). Their insights have also highlighted how sexist ideas have been 

entrenched in disciplinary assumptions, standards of evidence and methodologies across all fields of 

research (Directorate General for Research, 2000; Harding, 1986; Yellow Window, Engender, & Gender 

at Work, 2009) leading to real life knowledge deficits (Bose & Segui-Gomez, 2011; Criado Perez, 2019; 

Pollitzer, 2013; Stanford University, n.d.-b). Finally, empirical analyses have also extensively 

documented disparities between men and women’s participation and leadership in STEM research and 
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industry (European Commission, 2018; Larivière, Ni, Gingras, Cronin, & Sugimoto, 2013; Massachusetts 

Institute of Technology, 2011). This review explores these issues in more detail below. 

 

Sex and Gender in STEM Research 
 

‘Weeding out errors in the knowledge base is one of the core conditions of scientific 

excellence’ (Pollitzer, 2011). 

 

Numerous books and journal articles have shown that the beneficial impacts of scientific research 

could be improved in many disciplines if research and technology development processes included 

conscious consideration sex differences and gender. Below we explain how sex and gender are both 

relevant even in basic science conducted at cellular level or in the development of technologies such 

as AI. We also show how the positive or negative impacts of technology interact with, and are 

mediated by, existing socio economic hierarchies. Unfortunately, however, sex and gender sensitive 

research is not yet standard practice, despite many authors urging for this kind of change and the 

development of toolkits (e.g. Dijkstra, et al 2008; DG Research, 2013; Harding, 1986; Hearn & Husu, 

2011; Pollitzer, 2013; Schiebinger, 2014; SEI, 2018). Caroline Criado Perez’s recent prize winning book 

‘Invisible Women: exposing data bias in a world designed for men’9 for example, draws together over 

30 years of feminist scholarship to provide a comprehensive critique of the differential impacts of 

science on women and men, and the reasons behind these differences. The next section illustrates the 

potential negative impacts of research that does not take into account sex or gender. 

Sex Blind Research: Examples 
Sex-blind research carries a strong risk that the impacts of a GCRF project (benefits and losses) will 

not be equal for people of different genders throughout the project. This relates directly to the 

second requirement of UKRI’s new gender equality statement. 

 

Medicine provides some of the best-known examples of problematic sex-blind research. Medical 

textbooks present the 70 kg male body as default and fail to mention sex-specific information, even 

when relevant sex differences have been long established (Blair, 2007; Dijkstra et al, 2008). Sex specific 

physiological differences have been found in every tissue and organ system in the human body (Blair, 

2007; Marts & Kiett, 2004), and the prevalence of many diseases and the success of many treatment 

outcomes, are strongly marked by sex differences (Liu & Dipietro Mager, 2016). Unfortunately, the 

exclusion of women of child bearing age from early stage clinical research in the 70s and 80s has 

created historic knowledge deficits around women’s health and physiology (Bird, 1999; Criado Perez, 

2019)10. Most biomedical research conducted with animal models similarly focuses on males and often 

excludes females or bases data on male behaviour (Directorate General for Research and Innovation, 

2013, p. 15; Trbovc & Hofman, 2015, p. 33). Whilst practices are changing, women are still under 

represented in clinical trials. UK research funders do not make substantive reference to sex or sex 

disaggregated research design and analysis, and findings are still often reported as valid for men and 

women, even when data have not been analysed to check for sex-specific differences in outcomes 
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(Criado Perez, 2019, pp. 202–205; Liu & Dipietro Mager, 2016). In addition, sex specific research into 

the diseases most prevalent in women receives only a small proportion of public funding.11  

 

These differences lead to knowledge deficits regarding female health (DG Research and Innovation, 

2013, p. 15), gender inequalities in health outcomes and care,  and ineffective treatment protocols 

(Dijkstra et al., 2008; Schiebinger & Schraudner, 2011). For example, sex sensitive analysis of low dose 

aspirin treatment for the prevention of cardiovascular disease showed that whilst current protocols 

are effective in men, they are ineffective or harmful in the majority of women (Van Kruijsdijk et al., 

2015). Sex sensitive meta-analysis of cardiac resynchronisation therapy devices (CRT-Ds) found that 

treatment protocols failed to identify women who would benefit from CRT-D implantation because 

the protocol had been developed on the basis of male physiology and men’s fractionally slower heart 

rhythm (Zusterzeel et al., 2014 in Criando Perez 2019). Sex sensitive research on organ donation failure 

has also found that organ sex affects survival rates. For example, male recipients of bone marrow 

transplants from a female donor are at significantly higher risk of death more than two years after the 

transplantation than male to male transplants (Pond et al 2006).  

 

Sex blind research can also occur when sex specific experiences of females are not taken into account. 

Female research populations are usually not pregnant or lactating, meaning that the implications of 

these sex specific states are ignored. Rodent research for example has shown that pregnant or nursing 

mice are equally aggressive as male mice, debunking behavioural findings that all female mice are less 

aggressive than male mice, rather than just non-pregnant ones ('Rethinking Standards and Reference 

Models' Stanford University, n.d.-a). 

 

Similar unfortunate outcomes from sex blind product design and engineering practices have also been 

documented. Crash test dummies for example are routinely modelled on a mid-sized male weighing 

75kg12 and tests on female shaped dummies or pregnant dummies are not mandatory in the EU (Linder 

and Svedberg 2018 in Criando Perez 2019). Women are, however, 47% more likely to sustain severe 

injuries caused by their seat belt than male drivers in comparable crashes. Car crashes are also the 

number one cause of foetal death related to maternal trauma13. ICT and AI products based on poorly 

designed training datasets exhibit similar sex specific shortcomings. Speech recognition software is 

significantly less effective in recognising women’s voices (Criado Perez, 2019, p. 153; Tatman, 2017) 

and facial recognition software has been found to have a 35% higher rate of misrecognition for African 

American females, than white males (Buolamwini & Gebru, 2018). Each of these products was 

developed using data sets disproportionately comprised of (white) males (Buolamwini & Gebru, 2018; 

Tatman, 2017).  

Gender Blind Research: Examples 
The above examples show how sex-blind research and technology development processes, 

undertaken without regard to physiological sex differences, create knowledge and products that tend 

to systematically under-serve women’s interests. Gender blind research, on the other hand, creates 

sub-optimal knowledge and technologies by ignoring the relevant social factors and the relationships 

between people that shape our lives and interactions with technology.  

 

Taking gender into account in research entails more, however, than including sex as a dichotomous 
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static variable 14 . Integrating gender considerations in research entails taking account of the 

hierarchies, roles and social relations between people of different sexes (Rommes, 2014, p. 44). 

Research that does not take gender into account in this way, risks having a negative impact on the 

relations between people of different genders, negatively impacting on role and responsibilities in 

households, the economy and politics. This is directly relevant to the third requirement of UKRI’s new 

Gender Equality Statement. 

 

For example, HIV prevention programmes have routinely promoted condom use to prevent HIV 

transmission. However, in many cultures social disparities in sexual autonomy mean women cannot 

insist on condom use or rely on their partners to use them – research that overlooks these social 

realities does not produce anti-HIV technologies that are effective in real life (Schiebinger, 2014). 

Disparities in men and women’s access to financial resources and differences in the division of paid 

and unpaid labour also affect men and women’s vulnerabilities to diseases such as malaria but have 

often not been taken into account in control and prevention programmes. These gender differences 

relate, for example, to women’s socially mandated role collecting water for household use, often in 

locations where mosquitoes breed, versus men’s occupational exposure to malaria whilst performing 

paid work (Yellow Window et al., 2009, p. 29). Other factors include women’s role in the provision of 

care for sick relatives and their dependence on male family members’ economic support to access 

medical treatment (UNICEF, 2011).  

 

We can find similar examples of the relevance of gender, and the negative impacts when the relevance 

of gender is ignored or overlooked, in Urban Planning and Engineering. Analyses of Disaster Risk 

Reduction (DDR) policies and outcomes show how gender differences in the division of caring 

responsibilities, participation in decision-making, access to information, and access to and control 

over resources have shaped poorer outcomes for women during disasters. Early warning messages 

conveyed by TV or radio do not always reach women confined to the home (UNDP, 2010), and women 

often delay fleeing from dangerous areas in order to stay with vulnerable family members (Ginige et 

al 2014). Gender asymmetries in wider political processes, and access to decision making, also mean 

that women are likely to be excluded from disaster governance systems. As a result, women’s needs 

are less likely to be known or factored into planning (Hemachandra et al, 2018). Women’s poverty and 

lack of access to resources also make women less resilient and less able to adapt in the aftermath of 

disasters (Care International Mozambique, 2014). As a result of these differences women are 14 times 

more likely than men to die during a disaster (UNDP, 2010). 

 

Technologies developed with explicitly positive intentions can also inadvertently have unequal 

impacts on men and women, thereby exacerbating gender inequalities. World Bank analysis, for 

example, shows that engineers often incorrectly assume that roads, electricity and ICT are gender 

neutral and that improvements will automatically benefit all equally. However, this fails to 

recognised significant differences in time use, access to services and mobility, which mean these 

projects often carry higher risks for women and lower benefits (World Bank, 2009b, p. 10). World Bank 

funded road building projects encountered stark differences for example, in the demands of men and 

women in road building projects (World Bank, 2009b). The International Fund for Agricultural 

Development’s (IFAAD) analysis in Uganda similarly found new roads had deprived women of 
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previously safe walking tracks used for water collection and had inadvertently created new risks for 

women of being run over by cars (Carr & Hartl, 2010, p. 24). These examples show how technology 

can interact with existing gendered divisions of labour to create new inequalities in labour, access 

to resources and safety. 

 

Similar examples, where technology inadvertently creates new gender inequalities, can be found in 

agriculture. In Sub-Saharan Africa women comprise 50% of the agricultural workforce (David, 2015, p. 

2) – which may lead many technologists to assume that labour saving devices will automatically benefit 

women and men equally. However, many examples can be found where agricultural technologies 

have exacerbated gender inequalities or created new ones. Socially diverse gendered norms structure 

agricultural production, food provision and household maintenance in Sub-Saharan Africa in ways that 

make it difficult to predict the gendered impacts of technology without careful, contextual and up to 

date analysis (David, 2015, p. 2). IFAAD’s analysis of 30 years of agricultural technology projects (Carr 

& Hartl, 2010) provides a case study focused on the impacts of ploughing equipment. This finds that 

animal drawn ploughs can enable men to increase the size of their farms. However, without access to 

similar technologies, women are subsequently left with larger areas of land where they must perform 

weeding and harvesting manually, significantly increasing the physical labour burdens on women (Carr 

& Hartl, 2010, p. 26). In instances where women can perform ploughing, cultural taboos prevent them 

from using oxen, limiting them to the use of donkeys instead. Despite the possibility to harness animal 

traction with donkeys, local training courses in animal traction techniques had been restricted to men 

only. In addition, women lacked the cash funds to buy medicines to keep donkeys disease free. Thus 

the introduction of these technologies did not result in benefits for women.  

 

The intersection between gender and class also matters. For example, the introduction of mechanical 

seeders has been found to save labour for women from better off households but their introduction 

also rendered the landless women, who previously assisted with this labour, unemployed and 

therefore poorer (Carr & Hartl, 2010, p. 27). Interventions aimed at boosting the productivity of crops 

deemed as ‘women’s crops’, thus increasing women’s income, have often failed to achieve their goals 

because men have taken over previously ‘female’ crops - precisely because they had become more 

profitable and productive (David, 2015, pp. 2–4). These examples show the complex social processes 

mediating the positive impacts of technology and how dominant groups can use new technologies 

and opportunities in order to maintain their superior position in socio-economic hierarchies. 

 

Finally, analyses have also revealed examples of gender normative or sexist ideas entrenched in 

disciplinary assumptions leading to policy interventions and technologies that replicate gender 

inequalities (Directorate General for Research, 2000; Harding, 1986; Yellow Window, Engender, & 

Gender at Work, 2009). Feminist analyses of neuroscientific studies have repeatedly shown how 

researchers’ prior assumptions regarding psychological and temperamental differences between 

women colour their reporting of gender variances. Examples include researchers arguing that 

physiological differences are linked to psychological ones without proving it (Fine, 2010); spurious 

claims of sex related differences in genetic associations (Patsopoulous et al 2011); modelling 

techniques that emphasise the extremes of the male and female participant population rather than 

the overlapping majority (Fine, 2017, p. 60); and ignoring the ways that environment affects sex 
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differences (Fausto-sterling, 2012, p. 35). Economists have similarly been criticised for their 

assumptions that the division of resources within households is egalitarian (Elson, 1998; Folbre, 1994; 

Rai, 2013). Gender sensitive research shows that intra household economic arrangements are often 

characterised by bargaining, conflict and domination in order to maintain unequal gender relations, 

even to the point of inefficiency (David, 2015, p. 4). Finally, analyses of AI language model and learning 

techniques (‘word embeddings’) show that they amplify the intersectional gender stereotypes and 

prejudices that are found in the data on which they were trained (Bolukbasi et al, 2016b, 2016a). This 

results, for example, in biases whereby black males are associated with criminal behaviour and white 

males with entitlement and authority (Bolukbasi et al., 2016b) in software products used in web search 

or automatic CV analysis.  

 

These results help to illustrate why social scientists argue that all research carries normative values, 

even though most STEM researchers prefer to regard their work as ideologically neutral (Collins, 1990, 

p. 205; Felt, 2017; Harding, 1986). If we relate the above findings to UKRI’s new Gender Equality 

Statement, we can see that socially constructed gender norms and hierarchies across multiple domains 

of life, are frequently relevant in scientific research. Inadequate attention to these factors creates a 

risk that research projects and the technologies or knowledges they aim to develop and implement: 

may negatively impact on women; may have negative impacts on gender equality; or be unequally 

shared/disseminated amongst men and women. This is highly relevant to the second, third and fourth 

dimension of UKRI’s Gender Equality Statement. As we will see in the section toolkits on gender 

sensitive STEM research and development, focused practices of ‘gender sensitive situational analysis’ 

tools aim to tackle these problems.  

Integrating Sex and Gender Into Research: Toolkits  
Our previous literature review summarised best practices and toolkits that explored how gender 

sensitivity can be integrated across the full lifecycle of development research projects including 

conceptualisation and design, implementation, analysis, dissemination and impact (e.g. Oxfam 2019; 

SEI 2018). These kits were predominantly aimed at development delivery organisations and heavily 

emphasised: 1) the integration of gender equality concerns throughout the research cycle, including 

design and conceptualization; 2) data collection/ implementation; 3) reporting and dissemination and 

4) assessment and monitoring of impact (and risks).  

 

However, these toolkits did not provide insights that were specific to gender sensitivity in technology 

led development projects, which comprise the bulk of Edinburgh University GCRF projects that we 

have reviewed. This review therefore focuses on toolkits addressing specificities of the integration of 

sex and gender in STEM projects and toolkits explicitly aiming to assess the likelihood of the kind of 

unintentional negative impacts (discussed above) that technology may have in development 

contexts. Development practitioners, often refer to these types of toolkits, as ‘situational analysis’, 

and they vary in scope. Some explain how to integrate gender into STEM projects, whilst others include 

measures to enable organisational learning. Our review here focuses on the project level only – though 

we expect the next phase of work to focus more on institutional capacity building. Sections below first 

review toolkits aiming to support sex and gender sensitivity in STEM research projects. We then review 

gender sensitive situational analysis tools developed by development practitioners. 
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Sex and Gender Sensitivity: STEM Specific Toolkits 
In common with our gender and development literature review, toolkits on gender sensitive STEM 

research emphasise that gender sensitivity needs to be integrated throughout all stages of a research 

project research project (see Box 1.3), including: the formulation of research priorities and problems; 

collection and disaggregation of data and results; gender sensitive analysis of benefits and  
 

 
  

impacts; gender sensitive monitoring and evaluation 

processes; and gender sensitive dissemination 

strategies (see next section on women in STEM in LMIC 

countries). It should not lead to the creation of an 

isolated topic or work package on gender issues 

within a research project (Trbovc & Hofman, 2015, p. 

23) , 

 

As the integration of gender across these phases of 

research projects was thoroughly explored in the 

previous literature review, we will not repeat those 

findings here. Annex I, however, provides a checklist 

for a gender sensitive approach across the research life 

cycle.  

Box 1.3 Integrating Sex and Gender 

Throughout a Research project 

Source: Gendered Innovation (2013), DG 

Research and Innovation 

 

Instead, we briefly present some of the most relevant 

STEM specific suggestions supplied in these toolkits, 

which augment the findings of the previous literature 

review. Box 1.4 below lists some examples of toolkits  

on the integration of gender in STEM research projects. These include specific guidance on: 

1. Interdiscipinarity; 

2. Gender sensitive formulation and revision of concepts and theories;  

3. Analysing gender;  

4. Analysing sex;  

5. Analysing how sex and gender interact;  

6. Rethinking standard reference models with a sex and or gender sensitive approach;  

7. Gender sensitive participatory design; and  

8. Integrating gender into engineering processes. 

These suggestions are particularly useful because they are explicitly geared to the standard processes 

involved in STEM project development and implementation, and important research design 

concepts such as the standard reference model, or medical research across the life cycle (Gender 

Innovations actually provide 15 separate methods for sex and gender sensitive STEM research – a 

summary of these are reproduced in Annex II). The examples below draw heavily on Stanford 

University’s outstanding online resource ‘Gendered Innovations in Science, Health Medicine, 

Engineering and Environment’. We have augmented Gendered Innovations’ suggestions in places, on 

the basis of other findings in this review.  
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Box: 1.4: Toolkits and Best Practice Guides on the Integration of Sex and Gender in STEM 

Research 

 

 ‘Gendered Innovations in Science, Health and Medicine, Engineering and Environment’ Stanford 

University’s Online Resource Centre http://genderedinnovations.stanford.edu/what-is-gendered-

innovations.html 

Toolkit: Gender in EU-funded research. Directorate-General for Research. 
https://op.europa.eu/en/publication-detail/-/publication/c17a4eba-49ab-40f1-bb7b-bb6faaf8dec8 Yellow 
Window, Engender, and Gender at Work (2009) 

GARCIA Toolkit for Integrating Gender- Sensitive Approach into Research and Teaching 
https://eige.europa.eu/sites/default/files/garcia_toolkit_gender_research_teaching.pdf 

Integrate Sex & Gender Dimension in Research, LIBRA, https://www.eu-libra.eu/work-packages/integrate-
sex-gender-dimension-research 

 

 

Interdisciplinarity 
Toolkits emphasise that interdisciplinary and trans disciplinary approaches are crucial where STEM 

projects aim to integrate gender into research. These methods offer the best approaches to ‘wicked 

sustainability problems that make a single disciplinary perspective  ... inadequate’ (Fam et al 2015).  

 

One of the most common traps for STEM researchers attempting sex/gender sensitive research is 

over-simplification. This can occur when STEM researchers do not refer to existing knowledge or 

expertise, instead inappropriately over-emphasising sex differences or drawing on stereotypes when 

attempting to identify gender issues (DG Research and Innovation, 2013; Rommes, 2014). This pitfall 

can be difficult for STEM researchers to avoid without input from appropriately trained social 

scientists. Most training in STEM does not include any analysis of social, economic and political 

inequalities or processes, and STEM disciplines often lack the concepts and vocabulary to identify 

relevant gender issues (Trbovc & Hofman, 2015, p. 23).  

 

It is important, therefore, to draw on insights from gender studies at the beginning of a project’s 

development, by including gender experts on project teams or, at minimum, conducting proper 

literature reviews to gather an evidence base of relevant gender issues that are applicable to the 

research project’s core themes (DG Research and Innovation, 2013; Oxfam, 1999; Rommes, 2014; 

Yellow Window et al., 2009). Specific gender sensitive literature reviews or analyses are easily available 

on most development themes15 through online search engines or key word searchers in the university 

http://genderedinnovations.stanford.edu/what-is-gendered-innovations.html
http://genderedinnovations.stanford.edu/what-is-gendered-innovations.html
https://op.europa.eu/en/publication-detail/-/publication/c17a4eba-49ab-40f1-bb7b-bb6faaf8dec8
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library catalogue (e.g. agriculture (David, 2015), dairy (Food and Agricultural Organisation, 2015), 

livestock (World Bank, 2009a), ICT (Buskins & Webb, 2009) urban planning (Brown-Luthango et al, 

2017; World Bank, 2009b), energy policy  (ICUN Global Gender Office, 2018) disaster risk reduction 

(Lovell et al 2019) climate change (Dankelman, 2012) etc.). Many international development NGOs 

also have gender focal points providing this kind of theme specific specialist gender expertise.  

 

Drawing on the insights from gender studies in this way enables research teams to conduct accurate 

analysis of the relevance of gender to their project. This may, for example, incorporate an 

understanding of how gender functions at different levels in society (e.g. individual, household, 

organisational, national, international) and across different domains (e.g. knowledge, politics, 

economy, violence, technology, sexuality etc.) (Rommes, 2014). This can lead to significant innovation 

including adaptations in research aims and methodologies (Genovate, 2016; Schiebinger, 2014; 

Schiebinger & Schraudner, 2011; Yellow Window et al., 2009).  

 

However, STEM practitioners need to be aware that gender is a specialist area of social scientific 

research expertise – it is wrong to assume that all social scientists can supply gender expertise16. PIs 

and research teams (and funders) also need to bear in mind that interdisciplinary and transdisciplinary 

research is time-consuming. Initial work can be frustrating as researchers from different disciplines 

elaborate shared understandings that transcend both their original disciplinary backgrounds (Fam et 

al., 2015; Lyall & Fletcher, 2013) and entrenched prestige hierarchies between problem orientated 

research and abstract or basic science (Rhoten & Pfirman, 2007). STEM researchers are used to 

explicitly distancing themselves from the object of study and the human factors surrounding it (Collins, 

1990, p. 205). As a result, interdisciplinary collaborations with social scientists, focused on problems 

embedded in social context, can challenge STEM researchers’ disciplinary preconceptions of what 

constitutes good research. Building and maintaining socially integrated trans and interdisciplinary 

teams can, as a result, require significant time and active management (Fam et al., 2015).  

Analysing gender 
As explained at the outset of this review, gender attitudes and behaviours are (re)produced at multiple 

levels – in individuals’ identities and expectations, in social, economic and political institutions and in 

wider society and culture. When gender assumptions remain unexamined they can introduce bias into 

STEM and undermine the ‘self-correcting’ mechanisms traditionally understood as a core component 

of STEM research and design.  Gendered Innovations suggests the following steps to incorporate 

gender into a research project: 

 Review the research teams’ gendered assumptions and behaviours affecting the proposed 

research. If your research affects people, but you cannot name any gendered assumptions, it 

is highly likely that you are inadvertently reproducing some gendered assumptions and 

behaviours. 

 Consider your research’s target groups and users and your choices for study populations or 

standard models. Have you chosen these as the most accurate possible sample or have you 

for example excluded female populations to reduce variability? Consider whether this will 

produce equally beneficial and accurate data for the sexes and whether this is ethically 

acceptable, or not. 
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 Consider variations in male and female populations and how you have taken these into 

account. For example how do poverty, age, race or disability affect your target populations’ 

behaviours? How does this affect male and female needs, interests and expectations? 

 Consider how gendered divisions of labour affect the subject of your project.  

 Review the above and consider what former blind spots may prove fertile areas for innovation. 

 

Gender sensitive participatory research design 

Gendered Innovations emphasise that everyday knowledge is often different for men and women 

because of gendered divisions in roles. Gender sensitive participatory research helps to avoid the 

pitfalls of missing these differences in experiences, knowledge and roles, which can occur when 

research teams inadvertently base their model of a default user on themselves.17 To undertake gender 

sensitive participatory research design Gendered Innovations outlines the following processes: 

 investigate the relevance of gender in the target area of research through literature review – 

consider sex specific (see below) and gender specific needs; 

 identify potential relevant target groups on variables of sex, race, age, geographic location 

etc.; 

 seek out community input, assessing differences in sex/gender specific knowledge and needs; 

 evaluate findings and redesign research goals and measures of success. 

Analysing sex 
Sex refers to the biological basis of male and female differentiation. Increasingly, the biology of 

intersex individuals is also gaining more attention. In biomedical research, sex can be relevant in 

human and animal research subjects, organs, tissues, cells and their components. In engineering, sex 

can be relevant in terms of user physiology and biomechanics in product and systems design. 

Researchers need to take care not to overemphasize sex difference. Gendered Innovations suggests 

the following steps to analyse the relevance of sex in your research, including:  

 report on the sex of research subjects or users. 

 recognise differences within groups of males and female (e.g. within group variation and 

between group variation in factors such as height, weight). 

 collect and report on factors intersecting with sex in the study (e.g. lifestyle differences). 

 analyse and report results by sex. Adjusting data for baseline differences and factors is 

usually an important part of this step. 

 report null findings – i.e. where data on sex differences are inconclusive. 

 consider meta analysis. Combining data from multiple studies can increase statistical power; 

take steps, however, to avoid compounding error. 

Assess whether your project may be over-emphasising sex differences: 

 assess the evidence base used in your project to identify the irrelevance or relevance of sex 

difference; 

 identify the assumptions, theories or methodological and interpretive approaches that flow 

from these assumptions; 

 reflect on other variables, factors and explanations, which may have been excluded as a result 

of emphasising sex as an explanation or descriptive category.18 
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Analysing how sex and gender interact 

The interactions of sex and gender throughout the human life cycle are particularly relevant in medical 

research, especially on non-communicable diseases (NCDs). Despite the fundamental similarities 

between women and men’s bodies, sex and gender clearly influences health. In the field of nutrition 

for example, sex differences have been found in metabolic profiles, dietary responses and nutrient 

responses (Stanford University, n.d.-a).19 Gender affects nutrition very differently. Patterns of poverty 

and barriers to women’s independent work in LMIC countries make access to nutrition more difficult, 

and mean that women and girls must use different strategies to access nutrition.  For example, women 

and girls are much more likely to have to exchange sex, or resort to early marriage of daughters, in 

order to access basic nutrition for themselves and their families (FAO, 2016, p. 4). These kinds of 

interactions between sex and gender are modelled in Figure 1.1 and Figure 1.2 below. 

 

 

 

 

Figure 1.1: The interaction of sex and gender in nutrigenomics   

Source: Gendered Innovations, Stanford University.20 

 

 

 

 

Figure 1.2: The interaction of sex and gender on health across the lifecycle  

Source: Gendered Innovations, Stanford University21. 
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Gendered Innovations suggests the following steps to ensure that research takes the interaction of 

these factors into account: 

 Collecting data to determine relevant gender related (i.e. social and political) risk factors 

through observational studies; 

 Analysing relevant gender related behaviour and risk factors across individuals of different 

genders, relevant to the research. Where relevant, consider differences across the life course; 

 Analysing sex specific physical and biological factors relevant to the research. Where 

relevant, consider differences across the life course; 

 Modelling interactions between sex and gender. Where relevant, consider the whole life 

course. 

Rethinking Standard Reference Models  
Standards and reference models are integral to generating and testing hypotheses and designing 

products in health medicine engineering. They are, however, often based on male bodies (e.g. the  70 

kg male). Gendered Innovations suggests that the following steps to revise standard reference models 

include: 

 Evaluating whether existing standard reference models differentiate between women and 

men. 

 Evaluating whether existing standards are up to date. Have recent factors changed, such as 

obesity or height? 

 If standard models do not consider sex, is this justifiable? Does research support the 

acceptability of this exclusion? Review relevant literature to confirm this. 

 When including sex-differentiated models, evaluate the relevance of sex-specific factors (such 

as pregnancy, lactation, menstruation, or vulnerability to sex specific diseases such as 

testicular cancer etc.). 

 Considering necessary revisions to or diversifications of standard reference models to 

accurately represent the greater variety of bodies. 

Formulating and Rethinking Concepts and Theories 
Theories provide a framework for explaining and predicating phenomena. Concepts relate to how data 

are described, interpreted and categorised. Theories influence our perceptions of what constit- 

utes a relevant research topic, what requires 

explanation, what is counted as sound evidence, 

how evidence is interpreted and what methods 

are considered appropriate.  

 

Gender sensitive reflection on and revision of 

theories and concepts helps to ensure that any   

 

“We have terms and concepts that drive our 

thinking. Concepts, such as ‘sex hormones’ or 

the ‘default female pathway’ in the genetics 

of sex determination send research down the 

wrong path” - Stanford University biologist22 

 

assumptions made, and issues addressed, are based on the best available evidence and information, 

and that concepts and theories used do not blind researchers to important aspects of sex and gender, 

which could be a fertile sources of innovation and learning. Gendered Innovations suggested steps to 

facilitate this reflection, including: 
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 Identify established or ‘background’ assumptions of your field that go unquestioned (e.g. 

standard reference models). Consider whether any implicit or explicit sex or gender 

assumptions are embedded within these. 

 Review literature to assess how well these are supported by evidence. 

 Consider the sex and gender related implications of these theories or concepts. How do they 

affect choice of research topics, methods, what counts as evidence and how it is interpreted? 

How do these relate to the formulation of research questions? 

 Consider what issues related to sex and gender are not being addressed. 

 Identify and review conflicts between assumptions about sex and gender in existing concepts 

and theories in your field and the most up to date relevant available evidence on sex and 

gender. Do standard concepts and theories reflect the most up to date and best evidence? Do 

concepts and theories need to be reformulated to take new evidence into account? 

 Consider what revised concepts or theories bring to light or problematize. 

 Consider what innovations these new revised sex and gender sensitive concepts and theories 

could drive. 

Gender Sensitive Engineering Design Processes  
Finally, Gendered Innovation’s gender sensitive engineering design processes incorporates many of 

the steps described above and is summarised in Figure 1.3, below. 

 

 

 

 

 

Figure 1.3 Integrating Gender Methods into Engineering Processes  

Source: Gendered Innovations, Stanford University23 

 

The Gendered Innovations resource outlines the following steps in a gender sensitive engineering 

design process: 
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 Evaluate past innovation processes – where have previous engineering innovation processes 

been blind or biased to sex and gender using male default or simplified stereotypes? What 

markets or opportunities have been missed as a result? 

 Build a design team with women and gender experts. 

 Analyse users and markets considering sex (biophysical) differences and their real implications 

and relevant differences in gender roles, behaviours and risk factors. Avoid stereotyping. 

 Obtain user input through participatory research (see below), surveys interviews or focus 

groups or objective measures. Consider both sex and gender in these processes. 

 Rethink standards and reference models on the basis of results to identify gendered 

innovations in the form of new services or products. 

 Feed results into new innovations. 

Gender and Technology in Development: Situational Analysis Tools from the Development 
Sector 
We turn now to tools aiming to analyse and predict the gender impacts of technology, supplied by the 

development sector. Our previous review found that development literature and toolkits strongly 

argue against the imposition of external goals and strongly argue for participatory approaches, 

which allow local people to express and pursue their own priorities. Interviews with gender and 

development practitioners alerted us to a practice commonly used in the development sector to 

structure an assessment of relevance of gender in these agenda setting processes: gender sensitive 

‘situational analysis’. Gender and development practitioners told us that this kind of ‘situational 

analysis’ enables the identification of potential risks to gender equality and the achievement of 

development goals,24 in turn enabling the elaboration of measures to ameliorate any gender equality 

related risks identified.  

 

Some of these tools are very nuanced and complex, encompassing all stages of a project (e.g. 

ACDI/VOCA, 2012, which runs to 90 pages, or UNDP 2001 which is over a 130 pages long)25, whilst 

others are presented in the form of a short worksheet of 2-4 pages (e.g. Feed the Future USAid, 2014). 

A fuller analysis of these more extensive toolkits may be of interest to the University of Edinburgh at 

a later stage of institutional capacity building.  For the purposes of this review, however, we have 

restricted our focus to measures to be taken during project planning. Box 1.5 below provides eight 

examples of gender sensitive situational analysis tools. These range from generic gender sensitive 

situational analysis, which aim to be applicable in most contexts, to more specific guides combining a 

focus on gender inequalities with specific development themes, such as climate change or agriculture. 

These toolkits guide researchers through an analysis of the local situation where an intervention (for 

example a vaccination or a road building project) will be applied and the impacts that an intervention 

is intended to have. 

 

Box 1.5 Gender and Technology in Development: Examples of Situational Analysis Tools 
 

Generic Gender Sensitive Situational Analysis 

1. The Harvard Analytical Framework for Gender Sensitive Analysis and Planning26  

2. A Conceptual Framework for Gender Analysis and Planning International Labour Organization 

(n.d)27  
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3. Learning & Information Pack: Gender Analysis, UNDP. (2001). 

4. Gender Analysis, Assessment and Audit Manual and Toolkit. ACDI/VOCA (2012)28 

5. Gender Analysis Matrix. USAid (2014)29 

 

Theme Specific Tools for Gender Sensitive Situational Analysis 

6. Gender-Sensitive Climate Vulnerability and Capacity Analysis (GCVCA), Care International (2014)30. 

7. Building Resilience for All : Intersectional Approaches for Reducing Vulnerability to Natural Hazards 

and Climate Change. ODI/Building Resilience and Adaption to Climate Extremes and Disasters 

(BRACED). (2019)31 

8. Women’s Empowerment in Agriculture Index. Food Policy (Vol. 52). Feed the Future USAid. 

(2012)32.  

9. Guidelines or other tools for integrating gender considerations into climate change related activities 

under the Framework Convention on Climate Change. Secretariat for the United Nations 

Framework Convention on Climate Change. (2016).  

 

One of the core features of gender sensitive situational analysis guides is that rather than discussing 

gender in fairly generic terms, as the STEM toolkits did, gender sensitive situational analysis tools alert 

researchers to several dimensions of gender inequalities and social levels that can be used to 

structure analysis, such as: 

 separate dimensions or domains of inequality  

 different levels of analysis: individual level; household level; community level; national level  

 ‘practical’ versus ‘strategic’ needs. 

Domains of Gender Inequality 
Attention to different dimensions of inequality stems from social scientific analyses, which have shown 

gender inequalities in different arenas of economic and social life (Connell & Pearse, 2009; Walby, 

2009). Gender based violence, unequal distributions of caring responsibilities, women’s exclusion from 

professional life and from decision-making and politics - are four of the most foundational, visible and 

widespread gender inequalities. These are often accompanied by and linked to other gender 

inequalities, such as access to education or health care. Though situational analysis toolkits we 

reviewed differed in their precise formulation of these dimensions of inequality, they provide a very 

useful structure for researchers unfamiliar with gender equality issues, who may find it difficult to 

imagine how gender could be relevant in their research. Excerpts from four examples are provided 

below in Box 1.6. 

 

Most of the toolkits provide case studies and further explanations of what analysis of each domain 

should encompass, as well as examples of participatory tools that can be used in communities to gather 

this kind of information. Several examples are listed in Annexes IV and V, including the Harvard 

Analytical Framework Checklist, a Participatory Gender Analysis Needs Assessment Exercise, A 

Community Wealth Ranking Exercise and an Activity Diary. The Gender Analysis Matrix (GAM) tool 

provides a very explicit and useful focus on changes, which a proposed intervention is likely to bring 

about. 
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Box 1.6: Examples: Dimensions of Inequality in Situational Analysis Tools 
 

Harvard Analytical 

Framework (Feed the 

Future USAid, n.d.) 

What works to achieve gender 

equality and women’s 

empowerment? (DFID PPA Learning 

Partnership Gender Group, 2015b) 

Gender Analysis Matrix (GAM) 

(Feed the Future USAid, 2014) 

Women’s Empowerment 

Agriculture index (Feed the Future 

USAid, 2012) 

 Activities and labour 

 Access and control 

over resources 

 Influencing factors 

(economic/demography 

conditions, institutions, 

norms and values, 

legislation/politics, 

training and education). 

 Voice 

 Social empowerment (respect, 

autonomy, self worth)  

 Economic empowerment (fair 

remuneration, economic 

independence 

 Political empowerment 

 Women’s rights (freedom from 

violence, reproductive freedom) 

 

 Labour: changes in tasks, the 

level of skill (formal education, 

training) required, the number of 

people involved in this activity 

and the demand for additional 

labour.  

 Time: changes in time 

requirements to complete 

specific tasks.  

 Resources: changes in access to 

resources (income, land, 

knowledge). Changes in control 

over resources.  

 Socio-cultural factors: changes in 

gender roles or status as a result 

of a planned intervention. 

Cultural barriers to using the 

proposed intervention. 

 Production (input and 

autonomy) 

 Resources (ownership, purchase 

access and control) 

 Income (and control over it) 

 Leadership (levels of 

participation, membership of 

institutions 

 Time (workload/leisure) 
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Levels of Analysis 
Toolkits also emphasised the different social levels at which change could occur. Again, precise 

definitions varied. DFID/PPA’s guide on women’s empowerment for example differentiates between 

the individual level, household level33, community level and societal level (e.g. national level), 

 

The GAM Matrix, one of the shortest toolkits we reviewed, provides a useful visual representation of 

the ways that analysis of dimensions of gender inequality can be discussed and assessed at different 

social levels (see Figure 1.4 below). This provides a simple analytical structure to use in participatory 

approaches, which combines attention to dimensions of gender inequality with levels of society. The 

GAM Matrix argues that carrying out discussion at these levels facilitates collective identification of 

the impacts of development interventions. In this way, the GAM provides a structure to identify 

collective, culturally validated, local development goals. 

 

 

 

 

Figure 1.4: The Gender Analysis Matrix  

Source, Feed the Future USAid (2014)34 

Practical and Strategic Needs 
Although a distinction between practical and strategic needs was not explicitly present in all the 

toolkits we examined, interviews with practitioners did touch on it during discussions of degrees of 

gender sensitivity. This distinction alerts researchers to the differences between short term practical 

goals and interventions, versus long term economic or societal shifts that can be expected to raise 

women’s status and autonomy over the longer term (see Moser, 1989). ‘Transformative’ interventions, 

as described in the Oxford Rubic for Integrating Gender in Research Planning (2009) (discussed in our 

previous literature review and reproduced again for reference in Annex VI), explicitly include a focus 

on longer-term strategic needs.  

 

Figure 1.5 summarises the differences between practical and strategic needs below. At the simplest 

level, practical needs are met by interventions that benefit women on a day-to-day level. Strategic 

needs are met by interventions that empower or equip women and may alter their status and 

autonomy. This is a useful distinction, which scientists not used to thinking about gender inequalities 

may find useful. It may also be a relevant consideration if the University of Edinburgh pursues the 

development of a programmatic approach to the promotion of gender equality through GCRF projects 

or legacy projects associated with it. 

 



 
 
 
 
 
 

 

25 

 

 

 

Figure 1.5: Practical Versus Strategic Gender Interests  

Source Learning and Information Pack: Gender Analysis UNDP (2001, 73). 

Theme Specific Gender Sensitive Situational Analysis 
Theme specific guides combine these useful concepts of gendered analysis (e.g. division of labour,) 

with theme specific analytical concepts. The Women Empowerment Agricultural Index (WEAI) (Feed 

the Future USAid, 2012) and the Gender Action Learning System (Oxfam Novib, 2014) for example, 

emphasises value chains (i.e. the processes through which raw materials such as coffee are processed 

and transported to consumers as products with an increased value see ILO, 2003). The Gender-

Sensitive Climate Vulnerability and Capacity Analysis (GCVCA) (Care International Mozambique, 2014) 

on the other hand, helps researchers to identify gender dimensions in the causes of vulnerability to 

climate change, and factors shaping gender differentiated access to resources that can facilitate 

adaptation and resilience. These kind of toolkits provide useful frameworks that pre-identify theme 

specific dimensions of inequality. Where they are available, they are a very useful resource, potentially 

supporting excellence in gender sensitive research. 

Indicators 
Some of the toolkits we analysed argue against collection of baseline data at the beginning of a project 

planning exercise (Oxfam Novib, 2014, p. 54), arguing that participatory approaches should be used to 

identify the correct measures of locally desired impacts instead (DFID PPA Learning Partnership Gender 

Group, 2015b; UN Women, 2014). These indicators should mix qualitative and quantitative data, and 

may entail small-scale local information, and should ideally be collected by female enumerators as this 

has been shown to improve the validity of data (UN Women, 2014, p. 30) (i.e. women are sometimes 

more frank with women).  

 

The toolkits argue that indicators should enable the capture not only of progress, but also of any 
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negative changes, regressions or unexpected impacts (UN Women, 2014, p. 30). Others argue for a 

clear distinction between sex disaggregated data that gives straightforward numerical data of males 

and females, and gender statistics that reveal relations between men and women (United Nations 

Development Programme, 2001, p. 18). The UN provides advice on the formulation of relevant gender 

statistics (UN Women, 2014, p. 30).  

 

The toolkits we reviewed that were more focused on development interventions planned on a 

programmatic scale in large NGOS, mention some databases as sources of gender statistics (see Box 

1.7). The toolkits did not therefore provide any consensus on standardised gender sensitive MEL 

indicators, though they did emphasise that gender sensitive MEL can be resource intensive (UN 

Women, 2014, p. 30) 

 

 

Box 1.7: Resources on Gender Sensitive Statistics and Indicators 

 

1. UN Women Data. Provides access to gender indicators for the SDGs (NB UN Women note large 

data gaps). https://data.unwomen.org/data-portal 

  

2. The Global Gender Gap World Economic Forum publishes an annual report with country specific 

reports on gender inequalities in areas such as work, access to finance, civil rights education and 

health. http://www3.weforum.org/docs/WEF_GGGR_2020.pdf 

 

3. OECD Gender, Institutions and Development Database35 

https://stats.oecd.org/Index.aspx?DataSetCode=GIDDB2019 

 

4. Gender Mainstreaming in Development Programmes and Projects. UN Women (2014). Includes a 

section on ‘formulating human rights and gender equality indicators’ 

https://www.unwomen.org/~/media/headquarters/attachments/sections/how%20we%20work/un

systemcoordination/gendermainstreaming-issuesbrief-en%20pdf.pdf 

 

 

Women in STEM 
Women’s representation in STEM research lags behind that of men, and is marked by strong patterns 

of horizontal and vertical segregation, which vary by region. Globally, more than half of bachelors and 

masters students are female (UNESCO, 2017a, p. 17). However, despite their high levels of 

participation in education, women’s participation in research drops after masters level and steadily 

declines with each step further up the research hierarchy so that globally only 28.8% of researchers 

are female (see Annex VII: Figures ii, iii and iv). At the very highest levels of academic leadership 

women’s participation drops significantly. In Europe only 13% of leaders of higher education 

institutions are women (League of European Research Universities, 2012, p. 3), whilst in Africa, female 

scientists rarely work as research directors or Principal Investigators, instead being clustered at 

lecturer or assistant researcher level (World Health Organization, 2013)36. This pattern of vertical 

segregation is often referred to as the ‘leaky pipeline’ (League of European Research Universities, 

2012, p. 5) and it begins during secondary education. These inequalities in women’s participation in 

https://data.unwomen.org/data-portal
http://www3.weforum.org/docs/WEF_GGGR_2020.pdf
https://stats.oecd.org/Index.aspx?DataSetCode=GIDDB2019
https://www.unwomen.org/~/media/headquarters/attachments/sections/how%20we%20work/unsystemcoordination/gendermainstreaming-issuesbrief-en%20pdf.pdf
https://www.unwomen.org/~/media/headquarters/attachments/sections/how%20we%20work/unsystemcoordination/gendermainstreaming-issuesbrief-en%20pdf.pdf
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STEM are particularly relevant to the first of the five criteria listed in the UKRI’s Gender Equality 

Statement. 

Vertical and Horizontal Occupational Segregation in STEM 
In primary school, girls and boys report the same levels of interest in STEM37 and display parity in 

performance in many countries (Rubiano-Matulevich et al, 2019; UNESCO, 2018a, p. 19). However, by 

secondary school, when children begin to choose more specialised pathways for study, gender 

differences in STEM participation begin to emerge (UNESCO, 2018a, p. 19) even though assessments 

of girls and boys academic performance show no gender differences in complex problem solving 

capacity or STEM attainment at this level (in Europe and the United States) (Hyde, 2014, p. 377; 

Lohbeck et al 2017, p. 192).  

 

In Sub-Saharan Africa gender inequalities in STEM are related to wider gender inequalities in access 

to education. Although reliable statistical data for Sub-Saharan Africa is not available, girl’s lower 

access to primary education is a well-established problem in many African Countries38. In Uganda and 

Kenya, for example, twice as many boys as girls attend primary school39.  

 

These gender inequalities in access to education increase with age: girls in Sub-Saharan Africa are also 

15-18% less likely to complete secondary school than boys (Dance 2018)40 and African girls’ lower 

attainment in STEM subjects is a noted concern in the Continental Education Strategy for Africa’s 

gender equality policy (Forum of African Women Educationalists (FAWE), 2016). Gender gaps in girls 

and boys’ attainment in STEM subjects are, however, highly variable. Some countries exhibit large gaps 

in attainment at secondary school, whilst amost half of all countries show no gender differences in 

attainment (UNESCO, 2018a).  

 

At the very highest levels of scientific research,  participation in decision-making in STEM is marked by 

stark vertical gender segregation. Women who are qualified in STEM are significantly more likely to be 

employed in lower level positions such as technician, whilst men are more likely to occupy leadership 

positions both in HE institutions and within industry (Directorate General for Research, 2003a; 

European Commission, 2018, pp. 45–49). Figure 1.5 below shows an illustration of vertical gender 

segregation in STEM in European HE institutes. Comparable data for Sub-Saharan Africa is not 

available.   
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Figure 1.5: Proportion (%) of men and women in a typical academic career in science and 
engineering, students and academic staff, EU-28, 2013-2016 
Source: She Figures, European Commission (2018, p 117). 

 
In addition to these patterns of vertical segregation, data shows large gender variations across STEM  

sub-disciplines. In England and Wales, girls represented 53% of entrants to Chemistry, 39% for Maths 

and 37% for Design & Technology. Participation in ICT at high school level is marked by particularly 

stark gender segregation - girls accounted for only 10% of ICT A-level entrants.41  

 

By bachelors level only 17% of UK graduates in computer science are women and only 17% of 

graduates in engineering and technology are women. Of these female STEM graduates, 73% will not 

keep working in STEM related industries (Equate Scotland, 2018, p. 11). Statistics show a similar picture 

of horizontal occupational segregation across the EU at doctoral level (see Annex VII, Figure iv). In the 

EU in 2016, women accounted for 46% of doctoral graduates in natural sciences, maths and statistics; 

21% of graduates in ICT; and 29% of doctoral graduates in engineering, manufacturing and 

construction (European Commission, 2018). Women account for just 5% of the workforce in 

engineering in Scotland (EQUATE Scotland, 2016, p. 10).   

 

Female researchers throughout Europe are also more likely to work on ‘precarious’ contracts in higher 

education research institutes (European Commission, 2018, p. 100) and in the industrial sector 

(Directorate General for Research, 2003, p. 31). Finally, similar to other fields of work the STEM sector 

also has a gender pay gap, which increases with each step up the professional hierarchy. In HE 

institutions across the EU women over 55 earn 21% less than their male counterparts, whilst women 

under 35 earn 9% less (European Commission, 2018, p. 104). This gender pay gap is wider in the 

industrial sector (Directorate General for Research, 2003b, p. 43; Dubois-Shaik & Fusulier, 2015, p. 

183). 

 

Barriers to Women’s Participation in STEM42  
It is important to understand the dynamics driving these outcomes. Extensive studies, most of which 

focus on the Global North, have documented multiple barriers which account for the decline in 
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women’s participation in STEM with each step from school, through tertiary education and in the 

professional hierarchy (e.g. Directorate General for Research, 2001, 2003; European Commission, 

2019; Hearn & Husu, 2011; MIT, 1999; Wennerås & Wold, 1997; UNESCO 201743). 

 

Gender differentials in Sub-Saharan African girls’ access to school are constituted by several factors 

including the legacy of colonial education systems. Colonial education systems focused on achieving 

colonial goals, rather than the creation of autonomous well educated populations (Ogbu, 2006, p. 27). 

Colonial education systems also disrupted women’s traditional role in the production and distribution 

of traditional scientific knowledge, instead modelling education systems on the prevailing gendered 

division of labour in European societies at the time, which assumed women were housewives (Sherif, 

2009, pp. 53–55)44.  

 

These historical factors, and continuing gendered divisions of labour, limit girls’ access to primary and 

secondary education in multiple ways including: gendered distribution of household chores burdening 

girls significantly more than boys, making them miss school hours, or forcing them to spend daylight 

hours performing domestic work rather than study; early marriage; lower social status leading parents 

to prioritise boys’ education; lack of safety at schools; lack of access to safe toilets at school; and 

hunger. 45   African school girls also have very few female role models with STEM skills who can 

demonstrate the possibility of contradicting prevailing gender norms (Awuor Omano, 2006, p. 183; 

FAWE, 2016, p. 9). 

 

In the European context, research has shown that both teachers and school children describe the STEM 

capacities of girls and boys differently. Teachers inaccurately ascribe different levels of ability in STEM 

subjects to girls and boys (UNESCO, 2018a, p. 19) and often assume that girls are not interested in 

STEM subjects (Faulkner & Lie, 2007). Girls also describe their own technical competence using self-

deprecating language that downplays their technical competence and portrays them as more 

feminine. 46  Girls underestimate their general academic performance whilst boys overestimate it 

(Lohbeck et al., 2017, p. 193) 47 .  Popular and educational discussions of science also frequently 

reproduce gender stereotypes which portray STEM as a male activity (UNESCO, 2018a, p. 53), or 

portray women’s success in STEM fields as an (unusual) exception to gendered expectations, rather 

than evidence that stereotypes are wrong (Miller et al., 2015; Smith et al 2013).  

 

The norm of long hours and ‘presenteeism’ in STEM also combine negatively with cultural 

expectations that place a disproportionate burden of child and elder care on women (Directorate 

General for Research, 2003a, p. 54; European Commission, 2008, p. 13). Many public and private 

research institutions have poorly developed flexible or family friendly policies, which could enable 

women to combine scientific careers with caring (Digital Scotland, 2016; European Commission, 2008). 

In fact, nearly two thirds of women working in STEM in Scotland, do not return to the sector after 

childbirth (EQUATE Scotland, 2016, p. 17).  

 

Whilst family friendly working policies do bring positive results and are greatly appreciated by staff 

who use them (European Institute for Gender Equality, 2016, p. 61; The Roslin Institue, 2017, p. 67), 

women taking maternity leave or using family friendly working arrangements often report 
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discrimination or disparaging remarks by colleagues after using such provisions (European 

Commission, 2008, p. 13; Massachusetts Institute of Technology, 2011, p. 24). Mobility requirements, 

whereby researchers are expected to move between research institutions and countries, also 

disadvantage women who are more likely than men to be the primary carer for their children and less 

likely to have partners who can move with them (Zippel, 2018).  

 

Research also provides examples of the effects of gender stereotyping in the roles given to female 

team members in STEM. In Higher Education, women engage in more non-research activities than 

their male colleagues, such as administration (Lerchenmueller & Sorenson, 2018, p. 1008), and are 

assigned comparatively more responsibilities for teaching, mentorship and other elements of 

academic service, on the basis of gender stereotypes. These non-research burdens reduce women’s 

time for research activities (Massachusetts Institute of Technology, 2011, p. 6). In the industrial sector, 

STEM trained women often work in non-technical roles (EQUATE Scotland, 2016). Case studies in Sub-

Saharan Africa, for example, find ICT qualified women often pushed into non-technical ‘female-

oriented’ service jobs within the technology sector (Okwach et al, 2006, p. 175). 

 

Analysis of career progression in academic research in STEM in the Global North has shown that 

women produce fewer publications than male colleagues, especially in research fields requiring 

expensive equipment. In addition, the reward, in terms of chances of subsequent successful grant 

applications, for their publications is lower compared to men (Larivière, et al 2013, p. 211; 

Lerchenmueller & Sorenson, 2018, p. 1008). Papers with female lead authors are also cited less than 

papers with male lead authors. Examinations of the reasons behind this gender gap, point to women’s 

lower participation in international research collaborations, which are shown to drive up citations 

(European Commission Directorate General for Research, 2004, p. 22; Larivière et al., 2013, p. 504).  

 

Evidence also shows (positive) bias towards the image of an ideal researcher as male in hiring processes 

(European Commission, 2008, p. 12; European Institute for Gender Equality, 2016, p. 7).  Research 

shows scientists emphasising the importance of ‘inherent talent’ (Smith et al., 2013), indicated by 

qualities stereotypically understood as masculine (such as independence and dominant behaviour), 

rather than stereotypically feminine behaviours (such as collaboration or teaching) (European 

Commission, 2008, p. 13). Recommendation letters for women also tend to place proportionally more 

emphasis on the applicant’s character than their intellectual brilliance compared to those written in 

support of men (Massachusetts Institute of Technology, 2011, p. 5). 

 

The barriers to women’s equal participation in STEM and leadership and decision-making are therefore 

complex and multi-faceted, including overlapping factors such as: gender stereotypes in assessments 

of scientists’ capacities; lower valuing of non-research activities such as teaching and academic service; 

lower participation in international networks and lower publications productivity. These well 

documented barriers in the Global North interact so that ‘many mole hills become a mountain’ (League 

of European Research Universities, 2012, p. 6).  

 

In the Sub-Saharan African contexts, similar barriers to women’s participation in STEM sit within wider 

problems of development in the African higher education and technology sectors, whereby lack of 
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funding for many African universities affects the sector across the board. Low levels of resources limit 

the research training and subsequent capacities of many African universities (Ogbu, 2006, p. 32). This 

in turn affects the likelihood of female researchers gaining the necessary credentials to work aboard 

or accrue measures of professional success that would help them to advance professionally (Beoku-

Betts 2004). Lack of institutional support in the form of well implemented gender equality policies 

(Association for the Development of Education in Africa, 2006) and lack of public services, such as child 

care, in many African countries also prevent women from returning to science careers after having 

children (Muthumbi 2015).   

 

The vigour with which gender discrimination against women in STEM can be expressed can also be 

more visible and explicit in Sub-Saharan African contexts. The Association for the Development of 

Education in Africa argues “[Higher Education] institutions [in Africa] may be characterized by gender 

violence, hostility to women, aggression towards older students and students with disabilities and 

authoritarian governance by senior male administrators and managers” (Association for the 

Development of Education in Africa, 2006, p. 1). African women working in fields such as ICT, 

engineering and medicine also report strong and explicit gender discrimination (Okwach, et al 

2006).4849   

 

Finally, women traveling or conducting fieldwork in Sub-Saharan Africa also face safety concerns if the 

locations and communities they are working in have high levels of gender based violence. Women may 

be subject of sexist critique, gossip or harassment for traveling alone or performing tasks usually seen 

as more legitimately performed by men.50 Thus, women’s participation in STEM in African countries is 

affected by wider cultural and socio economic barriers to women and girls accessing higher education 

and participating in decision making in the region (DFID 2005).  

 

Women in STEM: Toolkits, Policies and Initiatives in Sub-Saharan Africa 
Our previous literature review examined best practices and toolkits that emphasised how women’s 

participation in development research projects could be ensured throughout the project lifecycle. 

These toolkits emphasised involving women, and wider communities, in every stage of a development 

research project using participatory methods. This review focuses on the issues that those 

development focused toolkits did not cover - namely measures to ensure 1) women’s participation in 

STEM as scientists and researchers in HE and research institutions and 2) as technology users. Given 

the relevance of school level outcomes in Sub-Saharan Africa, it will also include initiatives aimed at 

supporting school girls in Sub-Saharan Africa to choose STEM subjects.   

 

There are many schemes or initiatives aimed at boosting women’s participation in STEM at UK and EU 

level. The European Commission’s Research and Innovation Programmes Framework 6 and 7 and the 

Horizon 2020 have promoted gender balance in research teams since 2002.51 In the UK, initiatives that 

can be easily found online, such as Athena Swan, and civil society organisations such as Equate 

Scotland,52  promote the advancement of women in STEM, focusing mostly on tertiary education, 

research and industry. Several examples are listed in Box 1.8 below.  
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Box 1.8 Toolkits and Policies Aiming to Support Balanced Participation in STEM (Global North)53 

1. Gender Equality in Academia and Research (GEAR) Tool. European Institute for Gender Equality (2016). 

Focuses on institutional change in (public) research organisations. 

2. Implementing Measures for Gender Equality in Recruitment, Promotion and Progression in Academic 

and Research Careers. Genovate (2016). Focuses on institutional change in (public) research 

organisations. 

3. Mapping the Maze: Getting More Women to the Top in Research. European Commission Directorate 

General for Research (2008). Focuses on sector wide change in all areas of research. 

4. Women in Industrial Research: a Wake Up Call For European Industry. European Commission 

Directorate General for Research. (2003). Industry focused. 

5. Women in Engineering Employers’ Best Practice Guide. EQUATE Scotland. (2016). Industry focused. 

6. Measuring Gender Equality in Science and Engineering: the SAGA Toolkit - Working Paper 2. UNESCO 

(2017) A framework for international comparison of women’s participation in STEM and guide to 

available data. 

 

The promotion of women in STEM in the Global North is thus a well-established policy agenda, with 

multiple organisations providing examples of best practice. In fact, the University of Edinburgh has its 

own example of best practice - The Roslin Institute is the only HE institution in Scotland to hold a Gold 

Athena Swan award, and one of only 10 HE institutes within the UK holding the award54. Briefing 

interviews with staff at the Roslin Institue have indicated that proactive involvement of HR and 

consistent commitment from senior management, have been deciding factors in this achievement. 

 

All of the toolkits listed above echo this emphasis on managerial and administrative commitment, 

repeatedly underscoring the importance of senior management leadership, along with accountability 

and monitoring, and on-going participatory consultation approaches with women in STEM to identify 

local barriers to women’s advancement and appropriate responses (see especially (Genovate, 2016; 

Massachusetts Institute of Technology, 2011; 1999b). This level of institutional commitment enables 

changes in institutional culture that can promote women’s participation in STEM. However, this degree 

of institutional change is beyond the remit of this project, which is focussed on supporting a ‘sufficient’ 

response to UKRI’s new Gender Equality Statement55. In view of this, and given the University of 

Edinburgh’s local example of best practice in the promotion of women in STEM, this review will not 

dwell excessively on institution wide changes in Global North HE institutions.  

 

The promotion of women in STEM in Sub-Saharan Africa is a high priority for many international 

development organisations. However, its promotion at governmental or institutional level is patchier 

and policies and toolkits have been harder to find. Examples of regional and sector specific initiatives, 

promoting, for example, women in agriculture, or women in construction are more abundant. Some 

examples of toolkits and initiatives are listed in Box 1.9 below. 

 
 

Box 1.9: Sub-Saharan Africa Specific Toolkits and Initiatives 

Aiming to Encourage Women’s Participation in STEM 
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1. Gender Equality Strategy for the Continental Education Strategy for Africa (CESA). Forum of African 

Women Educationalists (FAWE) (2016).  Encompasses all levels of education from early years to university. 

2. A Toolkit for Mainstreaming Gender in Higher Education in Africa. Association for the Development of 

Education in Africa (2006). Focused on HE institutes in Africa 

3. East African Science and Technology Commission (EASTCO) Strategic Plan56 EASTCO (2017). 

Initiatives focused on Women’s Participation in STEM 

4. The African Educational Trust – teacher training, building girls’ spaces at schools, community focused 

advocacy, mentoring. 

5. African Girls Can Code57 - provides residential coding camps to secondary school level girls. 

6. Working to Advance African Women (WAAW) 58 – focuses on STEM especially at secondary school level, 

residential camps, university level scholarships and mentoring.  

7. African Women in Science and Engineering59 focuses mostly on university level mentoring and advocacy, 

as well as supporting technology transfer and high school outreach aimed at girls 

8. AWARD Africa Women in Agricultural Research and Development (AWARD). Specifically focuses on 

agricultural innovation, provides fellowships and mentoring to boost women’s leadership in agricultural 

research.  

9. Special programme for Research and Training in Tropical Diseases (TDR) (Unicef, UNDP, the World Bank 

and the World Health Organisation (WHO)). 60 Pilot scheme providing supportive measures such as 

training, mentoring and networking for female researchers working in tropical diseases. Many initiatives 

based in individual universities. 

10. Miss.Africa Digital61 – mentoring for graduates, seed funding for ICT businesses and products. 

11. WomEng – mentoring and networking for women in engineering from school to industry level. 

12. South African Women in Construction62 - works to promote women’s advancement in construction and 

the built environment through training for women. 

 

Our review found top-level rhetorical support for STEM focused gender equality actions in Sub-Saharan 

African Higher Education (e.g. African Union, 2018). The Continental Education Strategy for Africa 

(African Union Comisson (AUC), 2016)  identifies acceleration toward gender equality as one of its 

twelve strategic objectives, and gender sensitivity in education and training systems as one of its seven 

normative pillars. The East African Science and Technology Commission (EASTCO) Strategic Plan on the 

other hand commits to enhanced implementation of gender mainstreaming and more participation of 

gender equality focused stakeholders (EASTCO, 2017, p. 40). Almost all African universities and tertiary 

institutions have targets for women’s participation (Association for the Development of Education in 

Africa, 2006, p. 5) but they are often not enforced or implemented and rhetorical commitments are 

not always acted upon.63  In fact, many of the women in the STEM initiatives we found are funded 

through international organisations such as the UN or other development NGOS. This mirrors wider 

patterns in STEM funding throughout the region, where governmental spending on research and 

technology is typically below 0.5% of GDP (UNESCO, 2017b, p. 27) and is often dependent on short 

term projects, creating barriers to implementation and learning (African Union Commision, 2014).  

 

Most of the gender equality in STEM measures we identified focused on positive action – that is, 

measures aimed specifically at girls or women. These provided, for example, targeted funds, training 
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or mentoring. Fewer initiatives aimed at dismantling the barriers to women’s advancement in STEM, 

in industry and HE detailed above. Those that did focused on gender discrimination and cultural 

attitudes at school and community level. 

 

Toolkits and initiatives that focus exclusively on Sub-Saharan Africa place greater emphasis on the 

earlier stages of the pipeline into STEM, than those toolkits that are focused on the Global North. Sub-

Saharan focused literature and policies we reviewed emphasise family and peer level initiatives aimed 

at eroding cultural practices that de-prioritise girls education and debunking common myths about 

sex-based aptitude for science through advocacy targeted at parents and communities (African Union, 

2018, p. 24; FAWE, 2016, p. 4; UNESCO, 2018a, p. 64). At the school level, interventions focus on the 

school environment and addressing systemic issues within it. This can include basic infrastructure such 

as building girls toilets in schools or supplying sanitary products so girls can attend school whilst 

menstruating (WAAW64). Many initiatives we reviewed also included training female teachers and 

training teachers to engage girls in STEM subjects (African Union, 2018, p. 24; FAWE, 2016). We also 

found many examples of school level mentoring and outreach activities such as the The UNESCO-

funded programme Empowering girls through mentoring in STEM65; African Girls can Code; African 

Women in Science and Engineering’s school level demonstrating and mentoring programmes; 

Miss.Africa Digital and many more. Initiatives aimed at providing mentoring, female role models, and 

taking technology to schools, appear to be a common policy model in Sub-Saharan African women in 

STEM initiatives. 

 

Women in STEM initiatives focused at university level also heavily emphasised mentoring and included 

undergraduate scholarships for women in STEM (see Box 1.9). Many internationally funded 

undergraduate scholarships took African women abroad, 66 though we also found examples of STEM 

scholarships attached to individual African Universities.67  We did not find any examples of active 

initiatives explicitly aiming to tackle the discrimination in industry or H.E., which the previous (above) 

section discussed. The two STEM focused gender equality policies that we found did, however, 

emphasise equal participation in decision making, suggesting targets of 30% female participation. They 

also recommended reviewing recruitment and promotion procedures, and the introduction of gender 

budgeting, as actions to promote women’s participation in HE in Africa (Association for the 

Development of Education in Africa, 2006;  FAWE, 2016). In addition, FAWE emphasised the 

possibilities to boost such measures through the inclusion of gender equality aims, reference to human 

rights principles and the SDGs (especially 4 and 5) in mutually established goals, expected results, 

modality of operation and division of responsibilities in terms of reference (TOR) documents used in 

the establishment of in strategic partnerships (FAWE, 2016). A more thorough search for national 

women in STEM policies in the next phase of this project, in consultation with existing HE partners in 

LMIC countries, may yield further examples of institutional activities, plans or commitments. 

 

Industry focused and post-doctoral initiatives, again, emphasised mentoring and training with some 

examples of research or business funding. Miss.Africa Digital, for example, provides seed funding and 

internships for STEM graduates, whilst women with WomEng and South African Women in 

Construction provide training to women. We found one initiative aimed at producing female leaders 

in research - Africa Women in Agricultural Research and Development. This programme again 
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emphasised mentoring, but also provided leadership training and is explicitly based around a women’s 

empowerment model. 

Targeting Women as Knowledge Recipients  
Finally, it is worth noting that almost all of the initiatives listed above maintain networks that could be 

used: 1) to reach women either working in STEM (for example advertising positions); and, 2) to transfer 

knowledge to women as their activities include technology transfer and outreach activities. These 

kinds of industry/discipline specific networks can be useful for dissemination activities in GCRF projects 

or through impact accelerator grants. It is worth noting that studies have shown that disseminating 

knowledge to women can have an especially beneficial impact on local populations, particularly when 

knowledge is closely related to health or nutrition (Sherif, 2009, p. 60). Targeting women in these 

instances helps to ensure that information is more effectively spread to people in caring roles in target 

populations (for example, using women as community vaccinators) (FAO, 2016; Sherif, 2009, p. 60); 

building community acceptance of science and technology; and thus helping to overcome the role of 

the African continent as a dependent consumer of technology (Ogbu, 2006; Wawasi Kitetu, 2009). 

Providing these kinds of skills to women also helps to improve their independence and raise their 

status, thus helping to ensure equal benefit to women.  

Conclusions 
 

This literature review has drawn together insights from three themes: ‘sex, gender and STEM’; the 

‘gender impacts of technology in development contexts’; and ‘women in STEM.’ It has provided an 

evidence base to demonstrate that GCRF projects confront risks that people of all genders will not 

equally benefit from their scientific outputs, even in ‘basic science’ projects. 

 

This review has provided multiple examples of the processes that can be involved in elaborating sex 

and gender sensitivity STEM research projects. Though these toolkits are well suited to STEM projects 

they do not supply much elaboration on what relevant gender inequalities might be – this could leave 

STEM researchers lacking analytical understanding of gender inequality, a little confused. The Gender 

Sensitive Situational Analysis tools produced by development practitioners do, however, provide 

analytical structures to help researchers to unpack the local relevance of gender in target LMIC 

countries and relevant risks to gender equality. The participatory methods, which these toolkits 

emphasise, also help to ensure culturally validated priorities.  

 

Combined, these resources show what excellence in gender sensitive GCRF projects might entail and 

provide a useful menu of approaches to identify and integrate the relevance of gender in GCRF 

projects. However, all of these resources structure their recommendations across the life cycle of a 

project. As a result, their recommendations require some translation to fit the 5 criteria of UKIR’s 

Gender Equality Statement. Notably, whilst UKRI’s Gender Equality Statement emphasises the 

collection of gender disaggregated data and monitoring of risks, these toolkits do not provide a 

consensus on the most appropriate measures for these purposes. 

 

This review also provided an evidence base detailing horizontal and vertical occupational segregation 

in scientific research and the barriers creating these gender inequalities, both in the Global North 
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and Sub-Saharan Africa. These existing gender inequalities in STEM in Sub-Saharan Africa mean that 

GCRF projects confront risks that women will not equally benefit from GCRF projects in terms of 

research capacity building, career advancement and technology transfer. 

 

Our analysis demonstrates the presence of strong gender discrimination against women in research 

HE and STEM maintaining these inequalities, and a lack of institutionalised gender equality policies in 

place in Sub-Saharan African HE institutions. This mirrors the wider funding issues confronting HE 

institutes in the region. Clearly, institutionalised gender equality policy measures are not widespread 

in Sub-Saharan African research institutes. However, we also found some evidence of rhetorical 

support for gender equality initiatives in STEM. Notably, FAWE suggests inserting reference to human 

rights, the SDGs (especially numbers 4 and 5) and gender equality goals into Terms of Reference in 

partnership agreements. This suggestion constitutes a promising avenue to begin discussions around 

measures to support women’s participation in research teams with HE partners in Sub-Saharan Africa; 

it could also be a strategic measure, which the university may wish to consider incorporating into 

Memorandums of Understanding with partners.  

 

Analysis also showed the popularity of positive action measures, such as: technology outreach in 

schools; mentoring and training; and the presence of many existing women in STEM initiatives that 

could be used as partners to advertise scholarships, PhD studentships and Post Doctoral posts, and to 

help with technology transfer initiatives targeted at women. These suggestions provide examples of 

measures to support women’s participation in STEM, which could be incorporated into our tools. 
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Annex I: Example checklist for a gender sensitive approach across the research life cycle 
 
Team and project management 

 Are you considering increasing diversity of your project team? 

 Are you actively trying to avoid gendered hierarchies in relation to your team and its roles 
(e.g. men in leadership and women in admin)? 

 Are you actively discouraging gender segregation in your team? 

 Are the working conditions within the project shaped in a way to accommodate men and 
women equally? 

 
Formulating the research problem 

 Have you borne men and women in mind when formulating your research question? 

 Have you checked if men and women are differentially involved in or affected by the 
research problem your project tackles? 

 Have you checked for gender sensitive literature, studies or guidelines related to your topic? 

 Have you reflected on how gender stereotypes might have affected your project’s theories 
or assumptions? 

 Does your methodology tackle issues relevant to both women and men? 

 Have you ensured you are not using gender-biased language (e.g. using male pronouns to 
refer to all people)? 

 
Collecting and disaggregating data 

 Have you specified male and female specimens in your research sample (where relevant)? 

 Do you have proportional numbers of people of different genders in your sample? 

 Will you disaggregated data by sex? 

 Will you report data in sex-disaggregated form? 
 
Benefits and impacts 
 

 Have you considered how people of different genders could use the project results in 
different ways? 

 If conducting medical research, have you considered how it could improve the lives of both 
women and men? Have you considered impacts or applications for intersex individuals? 

 Have you considered how technology could be used by, or benefit, both women and men? 

 Have you considered how your research relates to gender inequalities in society? 
 
Source: adapted (Trbovc & Hofman, 2015, p. 41)  
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Annex II: Fifteen different methods for sex and gender sensitive STEM research 

 

 
Source: Schiebinger & Schraudner, 2011, drawing on  Stanford University’s outstanding Gender Innovations68 
project. 

 
  



 
 
 
 
 
 

 

46 

Annex III: Linking gender inequalities and the achievements of the SDGS 
 
Briefing conversations with STEM researchers at the University of Edinburgh revealed a desire amongst 
STEM researchers to understand the links between gender equality and poverty alleviation. This note 
seeks to explain these links briefly. World wide, women are over represented amongst the very 
poorest, have lower levels of access to education and are more vulnerable to violence and the effects 
of environmental degradation associated with climate change (UN Women, 2018). If these gender 
specific experiences of poverty, violence and marginalisation are not tackled, the SDGs will not be 
fulfilled (UN Women, 2018). 
 
As a result, GCRF project teams’ project development processes and efforts to understand local 
context should include an analysis of the needs and priorities of women. At the very simplest level, 
this goal can be achieved by actively gathering and taking account of women’s views in the design of 
research projects and/or development interventions.  
 
Multiple studies have shown how development interventions that do not tackle existing gender 
inequalities fail to deliver their intended positive outcomes. As a result, many development 
organisations whose work includes technology led development interventions have identified and 
documented the learning processes that led to new gender sensitive approaches, which left no one 
behind and were as a result more effective in delivering positive development outcomes (Kratzer & 
Le Masson, 2016). These kinds of approaches to development emphasise that gender inequalities 
intersect with other factors such as class, race, caste, and disability and that they vary between cultures 
and over time.  
 
This has lead development practitioners to emphasise the importance of participatory based 
approaches, which involve local women’s rights organisations and communities in the identification of 
gender inequalities (DFID PPA Learning Partnership Gender Group, 2015b; Oxfam, 2019), and which 
include women in the wider community the delivery of solutions (Kratzer & Le Masson, 2016). 
Developing a local analysis of gender inequality, and its relevance to wider development goals in this 
way, is a good approach to avoid the imposition of western assumptions about gender or ‘white 
saviour’ behaviour. 
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Causal links between poverty and gender inequality  

Case Study: Poverty, Climate and Gender Inequality in Mozambique69 
Mozambique’s geography renders it is one of the most vulnerable countries in the world to climate change 
and natural disasters. With 60% of its population living in extreme poverty and depending on natural 
resources, it is also one of the most vulnerable to environmental shocks. Climate change and natural 
disasters, along with poor governance and gender inequality form barriers to lasting poverty reduction. The 
poorest in society are most vulnerable to harmful climate change impacts, whilst their ability to adapt is 
severely constrained by the same poverty. Care International argues, “Land and other natural resources 
become increasingly scarce and fragile while the population continues to grow rapidly. This leaves entire 
segments of the population trapped in a vicious cycle of poverty that manifests itself through generally poor 
human development indicators, particularly high levels of food and nutritional insecurity and the use of 
damaging, high risk coping strategies”(Care International Mozambique, 2014, p. 16). Land and property 
right systems in Mozambique mean women have little ownership of land, even though 87% of the 
agricultural labour force is female. One in three households in Mozambique are headed by a woman. These 
households are affected by extreme poverty, with 90% of them relying on subsistence agriculture. Violence 
against women is also widespread, with men culturally sanctioned to use violence to resolve disputes within 
the family. Women’s political participation is also very limited. It is also important to note that gender 
inequalities cannot be expected to resolve themselves with the passage of time: parts of Mozambique are 
becoming more gender unequal (Care International, 2014, p. 21).  
 

These gender inequalities leave women particularly vulnerability to climate change, rendering women 
particularly vulnerable to climate change and natural disasters it causes. Interventions seeking to target 
poverty and increase resilience and adaptation to climate change, which do not take account of these 
vulnerabilities, will fail to affect these most vulnerable people. In addition however, due to women’s 
marginalisation and lack of power in Mozambique, proactive activities are required to gather information 
from women about their needs.  
 

Care International’s (2014) Gender-sensitive Climate Vulnerability and Capacity Analysis (GCVCA) tool 
provides a detailed catalogue of actions, which enable this kind of analysis throughout a project’s life cycle, 
starting with the planning phase. 
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Annex IV: The Harvard Analytical Framework 

The Harvard Analytical Framework is also called the Gender Roles Framework or Gender Analysis 
Framework. Developed by the Harvard Institute for International development in collaboration with 
the WID office of USAID, and based on the WID efficiency approach, it is one of the earliest gender 
analysis and planning frameworks. Interviews with gender and development practitioners highlighted 
it as a key framework within the development sector. 

Aims of the Harvard framework:  
 To demonstrate that there is an economic rationale for investing in women as well as men. 
 To assist planners in designing more efficient projects and improve overall productivity. 
 To emphasise the importance of better information as the basis for meeting the 

efficiency/equity goal. 
 To map the work of men and women in the community and highlight the key differences. 

Features  
The framework consists of a matrix for collecting data at the micro (community and household) level. 
It has four interrelated components:  

 the activity profile, which answers the question, "who does what?", including gender, age, 
time spent and location of the activity; 

 the access and control profile, which identifies the resources used to carry out the work 
identified in the activity profile, and access to and control over their use, by gender; 

 the analysis of influencing factors, which charts factors that influence gender differences in 
the above two profiles; 

 the project cycle analysis, which examines a project or intervention in light of gender-
disaggregated information. 

The framework also contains a series of checklists consisting of key questions to ask at each stage of 
the project cycle: identification, design, implementation, and evaluation.  

CHECKLIST 1: Women’s dimension in project identification  

Assessing women’s needs 
1. What needs and opportunities exist for increasing women’s productivity and/or production? 
2. What needs and opportunities exist for increasing women’s access to and control of 

resources? 
3. What needs and opportunities exist for increasing women’s access to and control of benefits? 
4. How do these needs and opportunities relate to the country’s other general and sectoral 

development needs and opportunities? 
5. Have women been directly consulted in identifying such needs and opportunities? 

Defining general project objectives 
1. Are project objectives explicitly related to women’s needs? 
2. Do these objectives adequately reflect women’s needs? 
3. Have women participated in setting those objectives? 
4. Have their been any earlier efforts? 
5. How has the present proposal built on earlier activity? 
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Identifying possible negative effects 
1. Might the project reduce women’s access to or control of resources and benefits? 
2. Might it adversely affect women’s situation in some other way? 
3. What will be the effects on women in the short and longer term? 

 
CHECKLIST 2: Women’s dimension in project design  
Project impact on women’s activities 

1. Which of these activities (Production, reproduction and maintenance, socio-political) does the 
project affect? 

2. Is the planned component consistent with the current gender denomination for the activity? 
3. If it is planned to change the women’s performance of that activity, i.e., locus of activity, 

remunerative mode, technology, mode of activity) is this feasible, and what positive or 
negative effects would there be on women? 

4. If it does not change, is this a missed opportunity for women’s roles in the development 
process? 

5. How can the project design be adjusted to increase the above-mentioned positive effects, and 
reduce or eliminate the negative ones? 

 
Project impact on women’s access and control 

1. How will each of the project components affect women’s access to and control of the 
resources and benefits engaged in and stemming from the production of goods and services? 

2. How will each of the project components affect women’s access to and control of the 
resources and benefits engaged in and stemming from the reproduction and maintenance of 
the human resources? 

3. How will each of the project components affect women’s access to and control of the 
resources and benefits engaged in and stemming from the socio-political functions? 

4. What forces have been set into motion to induce further exploration of constraints and 
possible improvements? 

5. How can the project design be adjusted to increase women’s access to and control of resources 
and benefits? 

 
CHECKLIST 3: Women’s dimension in project implementation  
Personnel 

1. Are project personnel aware of and sympathetic to women’s needs? 
2. Are women used to deliver the goods and services to women beneficiaries? 
3. Do personnel have the necessary skills to provide any special inputs required by women? 
4. What training techniques will be used to develop delivery systems? 
5. Are there appropriate opportunities for women to participate in project management 

positions? 
 
Organisational structures 

1. Does the organisational form enhance women’s access to resources? 
2. Does the organisation have adequate power to obtain resources needed by women from other 

organisations? 
3. Does the organisation have the institutional capability to support and protect women during 

the change process? 
 
Operations and logistics 

1. Are the organisation’s delivery channels accessible to women in terms of personnel, location 
and timing? 
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2. Do control procedures exist to ensure dependable delivery of the goods and services? 
3. Are there mechanisms to ensure that the project resources or benefits are not usurped by 

males? 
 
Finances 

1. Do funding mechanisms exist to ensure programme continuity? 
2. Are funding levels adequate for proposed tasks? 
3. Is preferential access to resources by males avoided? 
4. Is it possible to trace funds for women from allocation to delivery with a fair deal of accuracy? 

 
Flexibility 

1. Does the project have a management information system, which will allow it to detect the 
effects of the operation on women? 

2. Does the organisation have enough flexibility to adapt its structures and operations to meet 
the changing or newfound situations of women? 

 
CHECKLIST 4: Women’s dimension in project evaluation  
Data requirements 

1. Does the project’s monitoring and evaluation system explicitly measure the project’s effects 
on women? 

2. Does it also collect data to update the Activity Analysis and the Women’s Access and Control 
Analysis? 

3. Are women involved in designing the data requirements? 
 
Data collection and analysis 

1. Are the data collected with sufficient frequency so that necessary project adjustments could 
be made during the project? 

2. Are the data fed back to project personnel and beneficiaries in an understandable form and 
on a timely basis to allow project adjustments? 

3. Are women involved in the collection and interpretation of data? 
4. Are data analysed so as to provide guidance to the design of other projects? 
5. Are key areas of WID research identified? 

 
Source: The Harvard Analytical Framework 
https://www.ilo.org/public/english/region/asro/mdtmanila/training/unit1/harvrdfw.htm 

The Harvard framework is originally outlined in Overholt, Anderson, Cloud and Austin, Gender Roles in 
Development Projects: A Case Book, 1984, Kumarian Press: Connecticut.  

 
  

https://www.ilo.org/public/english/region/asro/mdtmanila/training/unit1/harvrdfw.htm
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Annex V: Examples of participatory tools for Gender Sensitive Situational Analysis  
 

Example 1: Participatory Gender Analysis: Needs Assessment Exercise 
 
Purpose: To collect information, raise awareness and understand the priority needs of women, based 
on their different tasks, concerns and responsibilities.  
Time: 1 hour  
Audience: Primarily community members (men and women); also useful for trainers, project staff and 
field workers.  
Materials needed: At least ten cards that depict women70 performing various daily tasks, such as: 
feeding a child, leading a meeting, relaxing, working in the field, harvesting, carrying water, bathing, 
cooking, sewing, hoeing, carrying firewood, sweeping, visiting a health centre. Blank cards should also 
be provided for drawing additional tasks.  

How to conduct the exercise:  

1. Place the cards on the ground in full view of the participants. 
2. Explain that the cards show women performing different tasks. 
3. Ask the participants to discuss the tasks and then categorise them into three groups: most 

difficult to perform; easiest; most time-consuming. If consensus is not achieved, note the 
minority opinions. 

4. Allow the participants to take over the discussion as much as possible. For example, the picture 
of a woman and her child at the health clinic can lead to a discussion of the distance from the 
village to the clinic, the problems encountered when transporting pregnant women in a safe 
and timely manner to the clinic, and so forth. 

5. Ask participants to consider which problems they can solve using the resources available in 
the community. 

Source: A conceptual framework for gender analysis and planning (ILO) 
https://www.ilo.org/public/english/region/asro/mdtmanila/training/unit1/pexneeds.htm 

Adapted from Deepa Narayan and Lyra Srinivasan, Participatory Development Tool Kit: Training 
Materials for Agencies and Communities, World Bank, Washington, D.C., 1994] 

Example 2: Community Wealth Ranking  

 
Objectives:  

 To determine perceptions of wealth differences and inequalities within a community.  

 To discover what wealth and well-being mean in the context of the village.  

 To establish the relative position of family households in a community (which can help to 
assemble a selection of households to participate in the next steps of the process to ensure 
participation from different wealth groups are captured, with a special emphasis on the most 
vulnerable).  

 
 
 
 
 

https://www.ilo.org/public/english/region/asro/mdtmanila/training/unit1/pexneeds.htm
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Sensitivities around wealth ranking and poverty analysis  
 
Wealth ranking is often a critical element of community participatory methodologies.  
 
Resource constraints regularly require that some kind of criteria is used to justify targeting, and 
given that all households within a community will differ in terms of their wealth, this is an obvious 
criterion to use. However, whilst it has become part of the standard PRA menu, it is inherently 
politically sensitive to undertake, as people understand it can have implications for future action 
priorities and allocation of resources. 

 
How to facilitate:  
 
1. With assistance from the village leadership, a numbered list is made of all the households in the 
community, and the name of each household head and the household number is written on a separate 
card. For example if there are 50 households, you will have one sheet of paper with all of them 
numbered, and then 50 pieces of card – one per household.  
 
2. A number of key informants who know the village and its inhabitants very well are asked to sort the 
cards in as many piles as there are wealth categories in the community, using their own criteria. To 
avoid bias, this should include CBOs representing different livelihood or interest groups and other 
informants who know the community dynamics well, in addition to local leaders. Assure the informants 
of confidentiality and do not discuss the ranks of individual families. Ensure gender balance among the 
key informants.  
3. After sorting, ask the informants for the characteristics for each pile and differences between the 
piles. Discuss what they are likely to do and own, how they live (shelter etc.), what their household 
compositions (gender, age) are likely to look like, etc. You may also want to ask if there have been any 
major changes to the distribution of wealth in the community of late, and if so, why.  
 
4. Ask the group to compile an overview of characteristics of each of the groups as derived from the 
ranking discussion.  

Source: Gender-Sensitive Climate Vulnerability and Capacity Analysis (GCVCA). Care International 
(2014). 

Example 3: Women’s Activity Diary 
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Source: Making Care Visible Action Aid (2013) 
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Annex VI: Oxfam’s Rubic for integrating gender in research planning 

 
Figure i: Oxfam Rubric for integrating Gender in Research Planning   
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Annex VII: Women’s participation in research and STEM graphs and figures 
 

 
 
Figure ii: Global proportion of male and female graduates in tertiary education by programme level 
and those employed as researchers 2013. Source UNESCO (2017, p17) 

 
 
 
 
 



 
 
 
 
 
 

 

56 

 

Figure ii: Proportion of women and men studying at university, or working in research in the EU (League of 
European Research Universities 2012, p6). 

 

 

 

Figure iii:  Women as a share of total researchers. (UNESCO, 2018b, p. 1). Women account for 32.3% 
of researchers in North American and Western Europe and 31.3% of researchers in Sub-Saharan Africa 
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Annex VII: Horizontal Gender Segregation in Scientific Research

 

Figure iv:   Proportion (%) of women among doctoral graduates, by broad field of study, 2016 (European Commission, 2018, p. 23)
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1 Email. R.Cavaghan@posteo.net. LinkedIn: https://www.linkedin.com/in/rosalindcavaghan/?originalSubdomain=uk 
2 This conceptual elaboration was explicitly requested by some of the STEM practitioners in the University of Edinburgh 
Working Group. supporting this project. 
3 This regional focus mirrors the geographical priorities laid out in the University of Edinburgh’s SFC GCRF Strategic Plan. 
4 https://www.iash.ed.ac.uk/gendered 
5 This conceptual elaboration was explicitly requested by some of the STEM practitioners in the University of Edinburgh 
Working Group supporting this project. 
6 Scott’s influential 1986 essay exhaustively explored gender as an analytical category. Her two-part definition describes 
gender as a constitutive element of social relationships based on perceived differences between the sexes. It also argues 
that gender is a key way of signifying relationships of power (1986:1067). 
7 It should be noted that the biology of sex is now known to be more complex than a simple dichotomous variable. 
However, it is most often understood as a binary (Fausto-Sterling, 2010). Persons whose ‘chromosomes, hormones, or 
sexual organs do not correspond to ‘typical definitions of male and female’ (Jenkins & Short, 2017) or who have biological 
attributes of both male and female are often referred to using the term ‘intersex’ (https://www.stonewall.org.uk/help-
advice/glossary-terms#i).  
8 However, examples of explicit and intentional misogyny are experiencing a resurgence see (Verloo, 2018). 
9 Which recently won the Financial Times and McKinsey 2019 Business Insight Book Prize and the Royal Society Insight 
Investment Science Book Prize. 
10 In 1993 the US Food and Drugs Administration published guidance arguing that studies should use ‘representative’ 
patient populations where possible (Bird, 1999; Liu & Dipietro Mager, 2016) 
11 Does medical science have a gender problem?, The Guardian December 18 2019. 
https://www.theguardian.com/education/2019/dec/18/women-have-been-woefully-neglected-does-medical-science-have-
a-gender-problem 
12 https://genderedinnovations.stanford.edu/case-studies/crash.html 
13 https://genderedinnovations.stanford.edu/case-studies/crash.html 
14 It should be noted that the biology of sex is known to be more complex than a simple dichotomous variable, even though 
it is most often operationalised as such in medical research (Fausto-Sterling, 2010; Jenkins & Short, 2017). Detailed 
discussion of these complexities is, however, beyond the scope of this literature review. 
15 For example Gender InSite15 – an international initiative with an African regional office focusing on agriculture and food 
security, water and sanitation, energy, climate change and transportation https://genderinsite.net/news/africa UN Habitat 
also has an international network of gender contact points https://uni.unhabitat.org/thematic-hubs/. 
16 Briefings with University of Edinburgh staff showed that STEM PIs did sometimes assume that gender expertise was a skill 
set all social scientists could be expected to supply. 
17 For example Apple’s comprehensive health tracking software was widely derided for including options to monitor 
everything from electro dermal activity to selenium intake without designing in any metrics related to the menstrual cycle. 
The gender imbalance of its staff was widely seen as the cause of this omission. See https://splinternews.com/apple-has-a-
lady-problem-the-new-version-of-healthkit-1793846504 and  
https://www.theatlantic.com/technology/archive/2014/12/how-self-tracking-apps-exclude-women/383673/ 
18 For example, prosthetics engineers produced a ‘female’ knee prosthetic which was marketed to women. Although this 
marketing tactic was successful the deciding factor in knee anatomy and successful prosthetic fitting was not actually 
gender it was height.  
19 See Nutrigenomics: analysing factors intersecting with sex and gender http://genderedinnovations.stanford.edu/case-
studies/nutri.html#interactget1 
20 http://genderedinnovations.stanford.edu/case-studies/nutri.html#getresults 
21 http://genderedinnovations.stanford.edu/case-studies/nutri.html#getresults 
22 http://genderedinnovations.stanford.edu/methods/concepts.html 
23 http://genderedinnovations.stanford.edu/methods/innovation.html 
24 During briefing conversations with researchers at the University of Edinburgh some described their difficulty in 
understanding the causal links between continued gender inequalities and the achievement of the SDGs. A short note 
explaining these links, along with a case study of climate change resilience in Mozambique, provides this explanation, and 
can be found in Annex III. 
25 For example ACDI/VOCA, 2012 makes a distinction between gender analysis  whilst planning a project, gender 
assessment  whilst implementing a project and gender audit that forms part of on-going MEL during and after a project.  
26 https://www.ilo.org/public/english/region/asro/mdtmanila/training/unit1/harvrdfw.htm 
27 https://www.ilo.org/public/english/region/asro/mdtmanila/training/unit1/gneeds.htm 
28 http://www.acdivoca.org/wp-content/uploads/2016/07/ACDI-VOCA-Gender-Analysis-Manual.pdf 
29 https://www.agrilinks.org/library/gender-analysis-matrix 
30 https://careclimatechange.org/wp-content/uploads/2016/02/GCVCA_Practitioners-Guide-FINAL-July-2014.pdf 
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31 https://www.odi.org/sites/odi.org.uk/files/resource-documents/12697.pdf 
32 http://dx.doi.org/10.1016/j.foodpol.2015.02.003%0AThe Women’s Empowerment in Agriculture Index: Results from the 
2011-2012 Bangladesh Integrated Household 
Survey%0Ahttp://dlc.dlib.indiana.edu/dlc/handle/10535/3670%0Ahttp://www.ifpri.org/sites/default/file 
33 The GAM emphasizes establishing local definitions of households, before starting the GAM consultation. 
34 If a further specific population is relevant as a key focus group (e.g. girls), these can be added as a reference community. 
35 An online tutorial provides information on how to use the database: 
https://www.screencast.com/users/espen.oecd/folders/Jing/media/684d8873-7b2a-4697-be0a-311131e69be5 
36 N.B. Data on women’s participation in education is not consistently available for Sub Saharan Africa (UNESCO, 2018a, p. 
37). In fact, accurate comparable data on STEM is not consistently available internationally because of the lack of a 
standard definition of STEM and differences in global data gathering practices (UNESCO, 2017a, p. 18). 
37 Why don’t European girls like science or technology? https://news.microsoft.com/europe/features/dont-european-girls-
like-science-technology/ 
38 https://www.care-international.org/home-page/our-focus-on-women-and-girls/education-2 
39 https://africaeducationaltrust.org/girls-and-women/ 
40 See also http://uis.unesco.org/en/news/263-million-children-and-youth-are-out-school 
41 This represents a 24% increase since 2017 https://www.wisecampaign.org.uk/statistics/analysis-of-a-level-core-stem-
entrants-and-results-by-girls-2/ . 
42 Boel McActeer undertook some research supporting these sections on Women in STEM. 
43 UNESCO Saga Toolkit https://unesdoc.unesco.org/ark:/48223/pf0000259766 
44 Sheriff 2008 notes that gendered divisions of labour were also a feature of pre-colonial African societies. However, 
women’s participation in the production and transition of knowledge was more prominent, and patterns of dominance 
were different and more subtle. 
45 https://www.care-international.org/home-page/our-focus-on-women-and-girls/education-2 see also 
https://africaeducationaltrust.org/girls-and-women/ 
46 For example Faulkner and Lee (2007, p 9 ) found boys attending ‘computer parties’ in Norway describing themselves as 
‘programmers’ and ‘gamers’, whilst girls described themselves as ‘chatters’ or ‘just users.’ Faulkner and Lee noted these 
events do not include any technical exercises or games, they are simply huge social events for 100s of school children. 
47 Hyde 2014 found modest differences in spatial imaginative capability. They note however that: 1) testing methods favour 
physical speed and strength; and that 2) spatial imaginative capability, unlike other STEM related capacities, is not actively 
developed in school curriculums. These gender differences could therefore be attributed to different activities undertaken 
by children outside of schools.  
48 ‘Supporting Female Scientists in Africa’ https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(19)31105-
5/fulltext 
49 http://leversinheels.com/featured/pursuing-career-medicine-luise-nghiueuelekwa/ 
50 https://oxfamblogs.org/fp2p/the-challenges-facing-female-researchers-in-conflict-settings/ 
51 https://ec.europa.eu/programmes/horizon2020/en/h2020-section/promoting-gender-equality-research-and-innovation 
52 https://equatescotland.org.uk/ 
53 Most of these tool kits cover women’s progression in STEM and the integration of gender into research. The integration 
of gender into STEM research is covered in the previous section of this report.  
54 https://www.ed.ac.uk/roslin/news-events/archive/2017/roslin-athena-swan-gold-award 
55 This may however be relevant in later stages of institutional capacity building, for example if the University of Edinburgh 
aims to elaborate a programmatic approach to the promotion of LMIC women in GCRF projects. 
56 https://easteco.org/wp-content/uploads/2017/06/EASTECO-Strategic-Plan-Jan-130427-Approved-by-35th-Council_4th-
April-2017.pdf 
57 https://www.agcci.org/ 
58 https://waawfoundation.org/home/ 
59 http://www.aawse.org/what-we-do/ 
60 https://www.who.int/tdr/capacity/gender/en/ 
61 http://missdotafrica.digital/about-us/ 
62 http://sawicnational.co.za/About%20us.html#Vision 
63 The 2024 Science, Technology and Innovation Strategy for Africa 2024, African Union Commission (2014), on the other 

hand, mentions boosting women’s participation in STEM as a key priority on its first page, but does not supply any policies or 

measures to achieve this. 
64 https://waawfoundation.org/home/ 
65 http://www.unesco.org/new/en/natural-sciences/priority-areas/gender-and-science/supporting-women-
scientists/kenya-empowering-girls-through-mentoring-in-stem/ 
66 https://www.afterschoolafrica.com/16299/stem-scholarships-women/ 
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67 https://www.who.int/tdr/capacity/gender/en/ 
68 https://genderedinnovations.stanford.edu/ 

69 This case study summarises selected key details of Care International’s case study of climate change vulnerability in 
Mozambique, see Care International (2014) Gender-sensitive Climate Vulnerability and Capacity Analysis, for full details.  

70 The same activity can be repeated focusing on men's needs by redrawing cards with male figures and activities. Cards can 
also be drawn to show some activities being carried out by men and some by women. 

 


