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KEY FINDINGS

• Barriers to gender digital equality are generally 
related to one or more of the following: 1) 
availability of infrastructure; 2) financial constraints; 
3) ICT ability and aptitude; 4) interest and 
perceived relevance of ICTs; 5) safety and security; 
and 6) socio-cultural and institutional contexts. 
Most of these barriers cut across issues of access, 
skills, and leadership.

• There is no single strategy for eliminating gender 
digital inequalities. Recommendations generally 
call either for targeting specific symptoms (such 
as affordability or recruiting practices), or for 
reshaping deeply ingrained social norms and 
practices (such as gender stereotypes) that are at 
the root of gender inequalities.

• Strategies to increase gender equality in ICT 
access generally focus on: addressing accessibility 
and affordability barriers; providing relevant 
content; improving safety and security online and 
offline through public education, technical, and 
legal means; mainstreaming gender perspectives 
into policies and budgets; sharing good practices; 
investing in women’s education and basic digital 
skills capacity-building.

• The main proposals for closing gender gaps in 
advanced digital skills and STEM education range 
from making training more accessible for women 
and underrepresented groups, to addressing 
gender stereotyping of STEM education and 
building girls’ self-efficacy and confidence in 
STEM.

• Most proposed remedies for gender inequality 
in ICT leadership recommend one or several of 
the following: combating gender stereotypes 
and biases at individual, institutional, and societal 
levels; establishing programs and supportive 
structures to encourage female participation 
and advancement in ICT occupations; legislating 

diversity obligations; and diverting resources to 
institutions that are more gender-diverse.

• Reasons for and solutions to gender digital 
inequality remain contested, contextual, and 
nuanced. For example, some scholars assert 
that having children is the most important factor 
preventing women from pursuing careers in 
science and engineering, while others argue that 
women’s primary reasons for leaving technology 
jobs are not family-related.

5.1 / INTRODUCTION

This chapter compiles literature and research that have 
identified barriers to gender digital equality and made 
recommendations for dealing with the barriers as they 
relate to ICT access, skills and leadership.
 
The barriers and disadvantages inhibiting gender 
digital equality are diverse, multifaceted, and often 
embedded in longstanding social structures that 
privilege men over women. Most of these barriers cut 
across access, skills, and leadership; they may manifest 
in slightly different ways (Table 5.1). The six broad types 
of barriers identified in Table 5.1 are discussed in more 
detail below.
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Table 5.1
Sample manifestations of barriers 
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5.2 / BARRIERS 
TO ICT ACCESS
5.2.1 / AVAILABILITY 
OF INFRASTRUCTURE

In resource-poor communities, access to ICTs is 
affected not just by economic conditions but also 
by the lack of technical infrastructure such as signal 
coverage. Although infrastructure availability affects all 
rural residents, the GSMA Gender Gap Report notes 
that, for both mobile ownership and mobile internet 
use, the gender gap is wider in rural areas than in 
urban areas; even where overall ownership levels are 
minimal, the percentage of rural women who own 
mobile phones is still far lower than men (GSMA, 2018). 
However, even in urban communities, some gender 
digital divides persist. For instance, the World Wide 
Web Foundation (2015) found that among the urban 
poor, women were nearly 50% less likely than men to 
access the internet. Van der Spuy and Aavriti (2015) 
have also identified infrastructure as one of the three 
key themes related to barriers to ICT access, in addition 
to cost/affordability issues and availability of relevant 
and appropriate content.

5.2.2 / FINANCIAL CONSTRAINTS

Studies on the gender digital divide point to 
affordability as one of the main (and in some cases 
the greatest) barriers to ICT adoption among women 
(Deen-Swarray et al., 2012; GSMA, 2018a; Hilbert, 
2011; Milek et al., 2011). Of course, the prohibitive 
cost of access devices and of accessing the internet 
affects both men and women. Organisations such as 
the Alliance for Affordable Internet (A4AI, 2017) have 
noted that in some countries, access to the internet 
remains prohibitive: the cost of buying 1GB of data in 
Africa is equivalent to about 18% of monthly income, 
for example. However, when women are disadvantaged 
economically — as is the case if they are not gainfully 
employed or do not have control over their own 
finances — the issue of ICT affordability and ownership 
becomes more acute for them. 

5.2.3 / ABILITY AND APTITUDE

This relates to women’s educational background, 
aptitude, and skills to use ICTs. Even if costs of ICT 
devices and services go down, women would still be 
at a disadvantage if they are not equipped with the 
basic digital skills and literacy needed to operate in 
the digital economy. Education levels and functional 
literacy have been identified as significant barriers to 
accessing and using technology by women in both 

developed and developing countries (Antonio & Tuffley, 
2014; GSMA, 2018a; Hilbert, 2011).

5.2.4 / INTEREST AND 
PERCEIVED RELEVANCE

Key findings of a four-country survey conducted by 
Intel (2012) showed that one of the main reasons why 
women did not access the internet is that they did 
not know what the internet is or how it might benefit 
them. The top three answers to questions about low 
usage levels were: (1) I’m not interested in it; (2) I’m not 
familiar or comfortable with the technology; and (3) I 
don’t need to access the internet. Women’s low interest 
in using ICTs could be linked to the (un)availability 
of content that is of relevance to their daily lives and 
aspirations, in accessible languages and formats (Chair, 
2017; Ya’u & Aliyu, 2017). For example, Part II Chapter 
2 notes that one reason why women in Africa are not 
online is the lack of relevant content in local languages. 
A possible lack of confidence in using the internet, 
compounded with negative perceptions of ICTs, may 
also be influencing how women utilise the internet. 
For instance, in a small case study of Turkish students, 
Varank (2010) showed that gender was a significant 
variable predicting computer attitudes.

5.2.5 / SAFETY AND SECURITY

Complacency and failure to address and solve cyber 
violence could significantly impede the uptake of 
broadband services by girls and women worldwide. (ITU 
Secretary-General Houlin Zhao, Combatting Online 
Violence Against Women & Girls: A Worldwide Wake-
Up Call in 2015) 

Safety issues are linked to the discussion of the dark 
side of ICT access; these include threats or experience 
of cyber VAWG, which some studies (e.g., GSMA, 
2018) have shown affect women’s interest in using ICTs. 
Once online, intimidation and harassment may inhibit 
women from fully engaging with the Internet. A report 
by Amnesty International (2018) on violence against 
women on Twitter stated that the abuse experienced 
on the platform leads women to “self-censor what they 
post, limit their interactions, and even drives women off 
Twitter completely.” Focusing on developing countries, 
APC launched a report chronicling case summaries of 
women’s experiences of technology-related violence 
against women in six countries (APC, 2015).

5.2.6 / SOCIO-CULTURAL AND 
INSTITUTIONAL CONTEXTS

Local cultural contexts may also limit women’s access to 
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and use of technology. These social norms, stereotypes, 
and cultural constraints are harder to measure than 
other types of barriers, especially since evidence on 
how they affect women is specific to particular countries 
and cases. For instance, in societies where cultural 
norms constrain women’s ability to move around in 
public, female access to ICTs in some locations (such 
as community centres or internet cafes) is restricted 
(Alao et al., 2017). Likewise, where discrimination 
makes it difficult for women to acquire a good 
education and develop basic literacy, their ability to 
meaningfully use ICTs is also hampered (CITAD, 2017; 
Laizu et al., 2010). More often, these socio-cultural and 
institutional contexts interact with issues related to 
safety and security. Hassan, Unwin, and Gardezi (2017) 
examined the extent of mobile harassment in Pakistan, 
which has a complex institutional configuration that 
entwines patriarchy, religion, and culture. Among other 
things, their research shows that women are far more 
frequently blamed than men when they are sexually 
harassed; they trace this tendency to the “traditional 
patriarchal Islamic character of Pakistan’s society, with 
its strong emphasis on family honor and shame.”

5.3 / BARRIERS 
TO ICT SKILLS

5.3.1 / PERCEIVED ABILITY 
AND APTITUDE

Research indicates that girls tend to underestimate 
their digital abilities, and their self-assessment is often 
biased by several internalised perceptions. This is 
especially problematic for STEM and related training. 
For instance, an OECD (2012) report pointed out 
that when girls were told to “think like scientists”, 
they performed much worse than boys. It suggested 
that the gender gap in academic performance in 
STEM originates more from girls’ perceptions about 
themselves than from an actual ability gap. This 
tendency continues throughout the pipeline, as young 
women in STEM reportedly feel lower self-efficacy and 
higher self-doubt in their ability compared to men. In 
studies of U.S. computer science students, this lower 
self-perception has been associated with the sense 
of not belonging in the field (SWE 2016; Miller, 2016; 
Ro & Knight, 2016). The perception that girls don’t 
have the aptitude for computing and related studies 
may also come from others, such as family, friends, 
and teachers, and can affect the guidance girls receive 
when making education choices. For example, a PISA 
study showed that teachers may harbour conscious or 
unconscious stereotyped notions about girls’ and boys’ 
strengths and weaknesses in school subjects (OECD, 
2015). OECD (2012) also reported that parents are 
more likely to expect their teenage sons, rather than 
their daughters, to work in STEM occupations, despite 
their equal performance.

5.3.2 / PERCEIVED ABILITY 
AND APTITUDE

When girls make choices about secondary school 
specialisation or college majors, they often do not have 
adequate information about options related to STEM 
studies. In a survey of 4,500 girls and parents in the 
UK and Ireland, it was found that information on STEM 
subjects and career paths was perceived to be more 
fragmented and less obvious than other disciplines, 
making it difficult for students, parents, and teachers to 
evaluate options (Accenture, 2015, 2017). Girls listed 
parents as the biggest influence on their subject and 
career choice, but 51% of the parents felt that they 
were ill-informed on the benefits of STEM subjects, and 
only 14% said they were well aware of different career 
opportunities in STEM for their daughters.
Moreover, the existing underrepresentation of women 
can perpetuate future underrepresentation, as the lack 
of role models inhibits young women from imagining 
themselves as successful computer scientists or 
engineers (Dasgupta, 2011; Meltzoff, 2013; Murphy et 
al., 2007). Indeed, most parents (82%), teachers (89%), 
and young people (68%) agree that the STEM field 
lacks high-profile female role models (Accenture, 2015).

5.3.3 / SAFETY AND SECURITY

Anticipation of gender discrimination, such as 
harassment or promotion disadvantage, have been 
suggested as additional barriers dissuading girls and 
women from STEM study and career aspirations (Ceci 
et al., 2009; Moss-Racusin et al., 2012). Furthermore, as 
noted in Chapter 4, educational programs in science, 
engineering, and medicine tend to have environments 
that exacerbate vulnerabilities and foster gender 
discrimination and harassment.

5.3.4 / SOCIO-CULTURAL AND 
INSTITUTIONAL CONTEXTS

Criticisms have long been raised over the culture 
associated with STEM education — particularly the 
stereotyping of certain subfields as more suited 
to males than females, and the highly competitive 
environment (“swim or drown” culture) of introductory 
math and science courses. The result is to discourage 
both women and minority students (NAS, 2016). In fact, 
gender stereotypes about intellectual ability emerge 
as early as age six, when girls start to categorise 
more boys as “smart” and steer away from playing 
with the “smart” group (Bian et al., 2017). Gender 
career stereotyping is also strengthened by exposure 
to gendered toys and computer games marketed as 
objects for boys (Owen & Padron, 2016; Let Toys Be 
Toys UK, 2015). This notion persists through secondary 
education: for instance, nearly half of girls in the UK 
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and Ireland believed that STEM subjects are for “male 
careers” and are a better fit for boys’ brains (29%), 
personalities, and hobbies (27%) (Accenture, 2015). 
In addition, syllabus difficulty was the biggest reason 
behind not wanting to study STEM, with more than half 
of 12-year-old girls believing that STEM subjects are 
too difficult for them to learn.

Researchers also suggest that some STEM subfields 
have failed to present themselves as areas where 
women can pursue their values and goals. The lack 
of gender-sensitive curricula and gender-balanced 
learning environments in schools and colleges causes 
female students to avoid or drop out from engineering 
and technology studies. Some point to evidence that 
students perceive STEM fields as individual-centric 
and object-oriented, whereas women prefer more 
community-centric and people-oriented careers 
(Godwin et al., 2016; Stout et al., 2016; Wang & 
Degol, 2013). Others point to the masculine culture 
of engineering or geek culture in computer science, 
including “the stereotypes of socially awkward males 
who possess innate abilities that women allegedly lack” 
(SWE, 2016, p. 14; see also Cheryan et al., 2016). There 
is a general perception that STEM and ICT learning 
environments need to adapt to include participation of 
people with diverse values and career goals. 

5.4 / BARRIERS TO 
ICT LEADERSHIP

Women’s severe underrepresentation in science 
and engineering is an extremely complex social 
phenomenon that defies any attempt at simplistic 
explanations. (Xie, 2006, p. 167.)

5.4.1 / FINANCIAL CONSTRAINTS

As discussed in Chapter 3, on ICT leadership, women 
entrepreneurs tend to have less access to business 
capital than male entrepreneurs. There is insufficient 
research to determine the extent to which this inhibits 
women from pursuing ICT entrepreneurship, especially 
in the informal sector. Most of the existing evidence 
relates to venture capital and focuses on documenting 
the levels of funding that goes to female enterprises. 
In this area, researchers attribute the extreme skew in 
funding for female-managed businesses to biases in 
VC firms, driven in large part by homophily — “the 
tendency of individuals to associate with similar others” 
(Gompers & Wang, 2017b, p. 36), evidenced in low 
representation of women in VC firms. Brush et al. 
(2014) reported that, in 2013, only 6% of VC firms in 
the U.S. had women partners (a decline from 10% in 
1999). Gompers & Wang (2017b) showed that over 
the almost three decades since 1990, women have 
consistently constituted less than 10% of the VC labour 
pool in the U.S., whereas other fields like medicine 

and law, starting at a similarly low level, have now 
reached parity. Furthermore, women venture capitalists 
in Information Technology stood at 5.5%, the lowest 
of all industries. Gompers, Mukharlyamov, Weisburst, 
and Xuan (2017) found that nearly 80% of VC firms 
had never hired a female investor. In Europe, studies 
estimate the percentage of female business angels 
between 10% and 30% (Quiros et al., 2018); a 2017 
study found that women make up a minority (13%) of 
decision makers in U.K. venture capital firms (Diversity 
VC, 2017). 

A few studies suggest that networking constraints 
limit women’s ability to gain access to business 
opportunities, with men having better access to 
relevant networks in technology and finance sectors, as 
well as different modes of utilising them (Alakaleek & 
Cooper, 2017; BarNir, 2012; Kuschel & Lepeley, 2016). 
There are also indications that venture capitalist assess 
male-led firms differently from female-led firms. A study 
by Lee & Huang (2018) found that female-led ventures 
were evaluated more highly when their proposals were 
given a social impact framing, though that standard 
was not applied in assessing male-led ventures.

5.4.2 / PERCEIVED ABILITY 
AND APTITUDE

A lack of adequate technical, business, or 
entrepreneurship training continues to be cited as 
reasons why there are few women in ICT leadership 
positions (Brush, Greene, Balachandra, & Davis, 2014). 
This is countered by studies demonstrating that women 
are acquiring relevant degrees — in IT, computer 
science, engineering, business management, and 
investment banking — at much higher rates than their 
representation in the workforce for these fields (Brush, 
Greene, Balachandra, & Davis, 2014; Gompers & Wang, 
2017). Despite this, the perception that women are less 
capable than men in computing professions continues 
to exert both endogenous and exogenous influence 
on women’s professional choices — i.e., undervaluing 
by self and others. The result is evident in conscious 
and unconscious biases affecting hiring, performance 
evaluation, promotion policies, career development 
opportunities, and other workplace practices that shut 
women out or create work environments that are hostile 
or discouraging to women. Educational pathways 
to technology careers are also somewhat inflexible 
(Corbett & Hill, 2015), potentially ushering both males 
and females onto narrow career paths based on 
perceived technical versus non-technical capabilities.
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5.4.3 / INTEREST AND 
PERCEIVED RELEVANCE

Beliefs about gender difference can [thus] spawn 
powerful self-fulfilling prophesies. (Charles and Bradley, 
2009, p. 929.)

Social attitudes about gender capabilities as well as 
the values associated with technology occupations 
may inhibit women from considering careers in some 
science and technology fields. Despite the expansion 
of job opportunities generated by the digital economy, 
both sectoral and occupational segregation by gender 
have increased over the last two decades. According to 
ILO (2017b, pp. 10–11), “to achieve matched allocation 
of men and women in every sector would require a shift 
of one in every five men or women to different sectors.” 
Competing explanations for occupational segregation 
by gender cover a broad range: comparative 
advantages (based in biology); under-investment in 
women’s education and training; preferences and 
prejudices; stereotypes; organisational barriers; and 
differential income roles (Bettio & Verashchagina, 2009; 
Wang, Degol, & Ye, 2015; Weisgram & Diekman, 2015).

5.4.4 / SAFETY AND SECURITY

As discussed in Chapter 4 on the Dark Side, technology 
firms are seen as perpetuating particularly hostile 
environments, characterised by a hypermasculine 
culture that is unwelcoming or even threatening 
to women (Hewlett & Sherbin, 2014) (Box 5.1). 
Expectations of harassment can deter women from 
pursuing computing careers.

5.4.5 / SOCIO-CULTURAL AND 
INSTITUTIONAL CONTEXTS

Starting at an early age, we acquire implicit biases 
simply by living in a society where different types of 
people fill different roles and jobs. . . . Passive exposure 
to widespread beliefs registers these beliefs in our 
minds without our even knowing it. (Corbett & Hill, 
2015, p. 38.)

The traditional scientific or engineering career . . . is 
predicated on the assumption that the faculty member 
will have an unlimited commitment to his or her 
academic career throughout his or her working life. 
Attention to other serious obligations, such as family, 
is taken to imply lack of dedication to one’s career. . . . 
The model . . . is increasingly unsuitable for both men 
and women who need or want to participate in other 
activities important to them and their communities. 
(National Academy of Sciences, National Academy of 
Engineering, and Institute of Medicine, 2007, p. 160.)
The overarching contexts of social structures (e.g., 
social norms and pressures regarding female roles) 
and policy environments (e.g., unsupportive business 
regulations) shape the extent to which various demand 
and supply issues can facilitate or inhibit women’s equal 
participation (Box 5.2). 

Michael Madaio (UNU-CS)

Several of the most influential online software 
developer platforms (such as GitHub and Stack 
Overflow) are associated with a particular type of 
hacker culture characterised by highly critical, often-
acrimonious language that is intolerant of novices in 
general, but particularly so for female novices (Ford 
et al., 2016; Nafus, 2012). Researchers attribute 
women’s low participation in online software developer 
communities to this unwelcoming environment. In 
our analysis of datasets from large-scale surveys of 
GitHub and Stack Overflow users, we found that 
women were significantly more likely than men to say 
that a welcoming community and code of conduct 
were important to their participation in open-source 
software development. Female developers surveyed 
on those platforms were significantly less likely than 
men to consider themselves a member of those 
communities. On GitHub, the most widely used 
collaborative development platform — with over 29 
million active users — men were more likely to feel that 
the community valued contributions from “people like 
them”, while women were more likely to feel that they 
did not have the skills and knowledge valued by others 
on GitHub. This may be a result of how the rest of that 
community treated them when they did participate, 
though more data is needed to understand the 
particular ways in which the culture of online developer 
communities is hostile towards women in general and 
female novices in particular.

Box 5.1
Unwelcoming environments discourage female 
software developers
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Barriers to gender equality in ICT leadership may be 
either supply- or demand-driven. Supply-side factors 
deal with the interest and willingness of women to 
participate in the ICT industry, while demand-side 
factors address the openness of the ICT industry to 
female participation. While some attribute gender 
inequalities to supply factors (Fernandez & Campero, 
2017), others argue that demand factors play a 
stronger role. The truth is probably somewhere in 
between. Competing supply-side rationales for 
gender gaps include: the “critical filter hypothesis” 
(girls are handicapped because they are not good at 
mathematics); “pipeline problem” (women drop out 
of science training or careers); “productivity puzzle” 
(female scientists are less professionally productive than 
men); and “family life hypothesis” (women prioritise 
family life over careers in science (Xie, 2006). Demand-
side rationales include: perceived or assumed lack of 
aptitude; biased recruiting and financing practices; 
gender-based discrimination; and unwelcoming 
professional environments (Meiksins, Layne, Beddoes, 
Masters, Roediger, & Shah, 2016).

Box 5.2
Barriers to gender equality in ICT leadership

Gender stereotyping of computing as a male domain 
acts as a deterrent to women’s interest and motivation. 
These stereotypes pervade social consciousness, in 
sometimes subtle ways (Case Study 5.1).
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Case Study 5.1
“Ok Google: Is AI Gendered?”
Author: Araba Sey and Lisandra Fesalbon 
(UNU-CS)

As artificial intelligence (AI) products such as Siri, Alexa, 
and Cortana become prominent fixtures in daily life, 
debates rage about their potential and dangers. There 
are high expectations that AI will engender diversity, 
social inclusion, fairness, and equality. However, 
evidence is already emerging that even AI is prone to 
reproducing social biases and stereotypes (Gustavsson 
& Czarniawska, 2004; Gustavsson, 2005). Against this 
backdrop, we explored some of the more overt ways in 
which AI might be mirroring societal biases regarding 
female roles. Specifically, we asked: Are AI products 
given gender identities — and, if yes, to what extent 
do these identities reinforce occupational gender 
stereotypes? 

Methodology. We conducted internet searches using 
Google Play Store and Apple Store, as well as lists such 
as Imanuel (n.d), Pappas (2015), and Wycislik-Wilson 
and Ellis (2018). The search yielded 129 AI products, 
mostly cost-free, that are marketed on the internet:

• 98 virtual personal assistants: software and 
applications that respond to requests from users

• 31 text-to-speech services: software and 
applications that allow users to hear text read out 
loud

To determine gender identity, we classified the names, 
voices, and appearances of the AI product, based on 
information on product websites as well as product 
advertisements and demos. Names were classified 
based on the Worldwide Gender-Name Dictionary 
(Raffo, 2016). For products with a voice feature, 
gender of the voice was classified by downloading 
and listening to a demo and assigning female to 
higher-pitched voices and male to deeper-pitched 
voices. Appearance, for products with an embodied 
virtual agent, was determined by whether the agent 
resembled a female, a male, or looked neutral. 

Findings. Virtual personal assistants had primarily 
female identities: 41% had a female name, 68% had a 
female voice, and 50% had a female appearance (Table 
5.2). Male identities were less common. However, there 
was also a fair amount of neutral identities: 28% had 
a neutral name, 13% offered both male and female 
voices, and 29% were neutral in appearance.

Table 5.2
Gender identities of virtual personal assistants

Text-to-speech software and applications, on the 
other hand, were overwhelmingly neutral (Table 5.3). 
Practically all had generic names and non-gendered 
appearances. However, most (84%) offered the option 
to choose gendered names and accompanying voices 
within the software.

These findings suggest that AI products tend to be 
assigned gendered identities that to some degree

replicate occupation stereotypes, especially regarding 
“pink-collar” jobs. Most virtual personal assistants 
are designed to carry out basic clerical tasks, such 
as answering e-mails, reading or sending messages, 
and planning calendar agendas. The fact that most of 
our sample of virtual personal assistants were female-
gendered is consistent with the tendency for these 
types of frontline services to be associated with female 
workers in the offline world (Gustavsson, 2005; Piper, 
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Table 5.3
Gender identities of text-to-speech software and 
applications

2016; Zdenek, 2007). Indeed, some researchers argue 
that both men and women prefer interacting with 
virtual females (LaFrance, 2016; Piper, 2016; Zdenek, 
2007). However, the strong presence of products with
neutral identities indicates that some developers are 
proactively eliminating overt gender stereotypes
from their products. It is notable that the “older” 
product type, text-to-speech services, was the most
likely to give users gender choices.

Recommendations. This is a relatively new area, with 
room for more exploration. Future research should 

expand the scope to include more AI products of 
varying types, life-stages, sectors, geographic origins, 
and languages. Demand-side analyses would shed 
light on consumer preferences as well. To mitigate 
widely held gender stereotypes that continue to shape 
people’s career decisions, AI product developers could 
take a cue from text-to-speech products and assign 
their products neutral identities, or, at the very least, 
incorporate multiple options, allowing consumers to 
decide.
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In addition, although the evidence is contradictory, it 
appears that, to a considerable extent, personal and 
societal expectations that a woman prioritise family 
over work hold some women back from pursuing 
academic and industry careers in ICT — or impose 
heavy professional and personal burdens. The “culture 
of overwork” (Corbett & Hill, 2015, p. 35) associated 
with technology firms exacerbates the situation for 
employees who shoulder domestic care and other such 
responsibilities. 

Institutionalised discrimination also stunts involvement 
in computing careers. Unfortunately, a prevailing 
belief that technology firms are guided by meritocratic 
principles leads to women being unjustly excluded 
from candidate pools and advancement opportunities 
(Corbett & Hill, 2015; Dryden, 2013; Hewlett & 
Sherbin, 2014; National Academy of Sciences, National 
Academy of Engineering, and Institute of Medicine, 
2007; Sassler, Glass, Levitte, & Michelmore, 2017). For 
example, practices such as assessing candidates based 
on their activity on particular platforms (such as GitHub) 
stacks the deck against women, if these platforms are 
themselves inhospitable towards women.

In relation to entrepreneurship, although not specific 
to ICT entrepreneurship, some research suggests that 
limited policy support can inhibit female participation. 
The World Bank Group (2018) reports that fewer 
women work or own businesses in economies that have 
lower levels of gender legal equality23. Furthermore, 
data from the Internet Inclusiveness Index (Economist 
Intelligence Unit, 2018) shows that, globally, only 25 
countries have a national “plan addressing female-
driven innovation and women-owned businesses”; 
those countries are located in Africa (7), Asia and the 
Pacific (8), Europe (8), and the Americas (2). Research 
by Liberda and Zajkowska (2017) concludes that 
innovation policies in Europe fail to actively account for 
gender, leading to a focus on male-dominated sectors. 
In sum, barriers to gender digital equality can be 
grouped into six broad categories (Table 5.1). 

23 Note that this contrast somewhat with the conclusion of Kelley et 
al. (2017) conclusion (reported in Chapter 3) that there is more female 
entrepreneurship in countries with lower gender equality ratings.

Table 5.4
Summary of barriers to gender digital equality
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5.5 / RECOMMENDATIONS

Resolving digital gender inequalities will require 
addressing the different barriers that affect women’s 
engagement with ICTs, including development 
of digital skills and career opportunities in the 
ICT industry. Table 5.2 summarises the range of 
recommendations identified in the literature, as they 
relate to the barriers discussed here. Some proposed 

remedies target specific manifestations or symptoms 
of gender digital inequality, such as affordability or 
recruiting practices: see Box 5.4 for UN Women’s 
recommendations targeted at the business sector. 
Others recommend reshaping deeply ingrained 
social norms and practices that are at the root of 
gender inequality: see Case Study 5.2 for a life course 
perspective. Specific recommendations are discussed in 
more detail below.

Table 5.5
Recommendations for addressing barriers to gender 
equality in ICT access, skills, and leadership (collated 
from the literature)
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All businesses stand to benefit from gender equality. 
The Women’s Empowerment Principles (WEPs) 
platform supports the private sector — regardless 
of size, sector or geography — to advance 
gender equality and women’s empowerment in 
the workplace, marketplace, and community, 
and to contribute to achieving the Sustainable 
Development Goals. The WEPs provide a gender 
lens through which businesses can analyze their 
current initiatives, benchmarks, and reporting 
practices, and then tailor or establish policies and 
practices to realise gender equality and women’s 
empowerment. Support for the seven Principles 
has gathered global momentum: more than 2,000 
companies worldwide are now WEPs champions.

Women’s Empowerment Principles

Principle 1:  Establish high-level corporate 
leadership for gender equality.

Principle 2: Treat all women and men fairly at 
work – respect and support human rights and 
nondiscrimination.

Principle 3:  Ensure the health, safety, and well-
being of all women and men workers.

Principle 4:  Promote education, training, and 
professional development for women.

Principle 5: Implement enterprise development, 
supply chain, and marketing practices that empower 
women.

Principle 6:  Promote equality through community 
initiatives and advocacy.

Principle 7:  Measure and publicly report on 
progress to achieve gender equality.

Box 5.4
The Women’s Empowerment Principles
Photo credit: UN Women/Ryan Brown
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Case Study 5.2
Gender digital inequality from the Life 
Course perspective
Author: Moon Choi (KAIST Graduate School of 
Science and Technology Policy)

The current state of gender digital inequality is the 
outcome of accumulated oppressions that women, who 
used to be girls, have faced throughout the course of 
their lives. For the last decade, research and discourse 
on gender digital inequality has advanced slowly but 
steadily; still, it lacks theoretical perspectives which 
could provide insight into the mechanisms of gender 
digital inequality as well as critical intervention points 
to reduce it. The concept of “life course” is one of 
the primary theoretical frameworks in the field of 
gerontology and human development — and it can 
be applied to enhance understanding gender digital 
inequality.

Individuals belong to a cohort based on their birth 
years, in historical context and time (Elder, 1998). 
The life course perspective emphasises the structural 
influences of cohort, history, culture, and location 
in relation to individuals’ life experiences and 
pathwayswhile attempting to bridge sociological 
and psychological constructs (Hooyman & Kiyak, 
2011; Settersten, 2006). For example, a girl born in 
a developing country during the twenty-first century 
has quite different gender norms, attitudes toward 
technology, and choices for her education, major, 
career etc., compared to a woman who was born 
in the same country during the early half of the 
twentieth century, or a girl born in the same year but 
in a developed country. Gender socialisation means 
“learning gender” (Moen, 2016); members of different 
cohorts and societies learn gender differently, which 
influences how they view their lives and make decisions 
about their future. 

Early life experiences and decisions, often constructed 
by society, affect future life experiences; advantages 
and disadvantages tend to be accumulated over the 
life course and maximised in old age (Dannefer, 2003). 
The gender digital divide needs to be understood 
from this life course perspective. Women’s decisions on 
education and career arise from early life experiences 
and social constructs by cohort. For example, strong 
gender identity and stereotypes have been reported 
to be associated with negative attitudes toward 
mathematics among female college students (Nosek, 
Banaji, & Greenwald, 2002), becoming a constraint 
on moving into careers in science and engineering 
(Moen, 2016). Also, after starting a family, woman often 
becomes the primary caregiver for children and other 
family members, responsibilities that may conflict with 
full-time employment in demanding positions, limiting 
career options and increasing women’s vulnerability to 
poverty. 

The life course perspective would suggest that 
enacting seemingly simple solutions, such as increasing 
access to the internet and digital devices among 
girls and women, cannot work effectively without 
fundamental changes in prevalent gender norms and 
culture. Current and future cohorts of both girls and 
boys should not learn gender, while both women 
and men need to unlearn gender, especially around 
the potential to succeed in math, science, and other 
technical subjects. Older women also suffer social 
exclusion related to digital literacy, in that accumulated 
disadvantages, including those related to gender 
norms, tend to be maximised in old age. Furthermore, 
older women often serve as caregivers of young 
children for dual-income couples. Considering that 
they are the agents transmitting values to the next 
generation and also the most vulnerable to digital 
exclusion, interventions targeted to grandparents and 
grandchildren might be effective in reducing gender 
digital inequality in both the short and long term.
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5.5.1 / RECOMMENDATIONS 
FOR ICT ACCESS

 Expand digital infrastructure.
This includes not only improving connectivity options 
through basic infrastructure (especially in rural areas), 
but also exploring models of service provision that are 
more attuned to the lifestyles and concerns of women 
(Alampay, 2006; Sambuli, Brandusescu, & Brudvig, 
2018).

 Improve affordability.
There is now greater understanding and visibility of 
ICT affordability issues in different parts of the world, 
because of improved data collection and measurement 
tools such as ITU’s ICT Price Basket indicator. Much of 
A4AI’s work is focused on how to drive down cost and 
expand access to the internet, with a goal of bringing 
down the cost of 1GB of mobile broadband to equal 
2% or less of average monthly income. This increased 
attention to affordability issues over recent years has 
already galvanised action on the need to bring down 
the cost of ICTs as a strategy to widen ICT access.

 Improve basic digital literacy.
There is a growing recognition that in increasingly 
“connected” world, digital skills matter (van Deursen 
and van Djik, 2010); Robinson et al., 2015). An ongoing 
conversation surrounds the questions of what exactly 
constitute digital skills, and what aspects of digital skills 
are particularly important to bring women online. Due 
to the speed of change in the technological landscape, 
the emergence of new ICTs continuously redefines the 
type of skills that are considered basic and relevant.

 Promote education in general.
Closing the gender digital divide should not end 
at equipping women and girls with basic digital 
and literacy skills. Promoting education in general 
is advisable; research shows that access to higher 
education narrows the gender gap in internet access 
(World Wide Web Foundation, 2015). 

 Provide relevant content.
Insufficient attention has been paid to promoting the 
production and provision of digital content that is 
relevant to the lives of women (van der Spuy & Souter, 
2018). This also encompasses presenting content in the 
(local) language that women understand (Dighe and 
Reddi, 2006).

 

 Improve online safety and security.
To deal with cyber-VAWG, the Broadband Commission 
(2015) has recommended the following best practices:

a. Sensitisation. Prevent cyber VAWG through 
changes in social attitudes, by means of public 
education and training of enforcement agency staff 
on cyber VAWG. 

b. Safeguards. Promote safeguards for online safety 
and equality on the internet for women and girls 
through the development of technical solutions 
and through promotion of due diligence and duty-
to-report systems, with the industry maintaining 
responsible internet infrastructure and customer 
care practices. 

c. Sanctions. Develop laws, regulations, and 
governance mechanisms; enforce compliance 
through effective punitive consequences for 
perpetrators; and consult on cyber civil rights 
agenda.

 Improve offline safety and security.
As noted by Davaki, online violence against women 
and girls tends to  reflect offline arrangements, 
including patriarchal forces which are uneasy about 
women’s empowerment through ICT use and Internet 
access, repressive groups particularly targeting women, 
either through intimidation or negative campaigning, 
state authorities that might be retaining user data 
legally or illegally or aggressive and sexist hate speech 
feeding on traditional gender stereotypes. (Davaki, 
2018, p. 22.)
Eliminating these offline threats will facilitate women’s 
access to and use of digital technologies. 

 Combat social norms that 
 disadvantage women.
A crucial dimension of narrowing the gender digital 
gap is to address the underlying economic, social, and 
cultural barriers that prevent women from accessing 
ICTs and meaningfully participating in the digital 
economy. The solutions to gender digital inequalities 
“cannot be concerned with digital policies alone”; it is 
also critical to attend to structural inequalities from a 
rights-based perspective (van der Spuy & Souter, 2018).
 
 Collaborate with stakeholders.
There is a growing recognition that gender digital 
divides can only be closed with the concerted effort of 
all stakeholders, from academia to policy makers and 
the private sector and non-government organisations. 
Through the SDGs, the UN provides a rallying point 
for all stakeholders, with the inclusion of specific 
SDG targets that impact women’s access to ICTs. The 
Broadband Commission (2013) has also helped raise 
the profile of the issue of gender digital divide by 
calling attention to this problem and calling for gender 
equality in access to broadband by 2020, as part of its 
broadband advocacy target. 

A list of recommendations from the Broadband 
Commission’s Working Group on the Digital Gender 
Divide (2017) usefully spells out a wide range of 
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actions that stakeholders can take (Figure 5.1). Their 
four recommendation areas are: (1) support the 
collection, tracking, and analysis of sex-disaggregated 
data on internet access and use; (2) integrate gender 
perspectives into relevant strategies, policies, 
plans, and budgets; (3) address barriers related 
to affordability, skills, and safety; and (4) support 
stakeholders to collaborate more effectively.
 

 

 Collect and share sex-disaggregated data.
Central to most recommendations on closing gender 
digital divides is the need for gender-disaggregated 
data and better measurement tools, to accurately 
capture women’s ICT access and use patterns (e.g., 
Davaki, 2018). Irregular data collection and inadequate 
country coverage persist, even for basic ICT access 
indicators. Partnerships are needed to strengthen 
gender-disaggregated data regimes in ICT access. 
These efforts need to go beyond the quantitative 
aspect of data collection; to meaningfully answer 
questions on key policy issues would require both 
quantitative metrics and qualitative assessments that 
are context-specific and sensitive to local conditions.

Figure 5.1
Summary of Broadband Commission 
Recommendations to Close the Gender Digital Divide 

Source: Broadband Commission, 2017.
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5.5.2 / RECOMMENDATIONS 
FOR ICT SKILLS

 Provide equal opportunities to develop   
 ability and aptitude.

In general, there is a need for more accessible digital 
skills and STEM learning opportunities targeting 
girls and women, both in and out of the classroom 
(Microsoft, 2017; UNESCO, 2017). Along with greater 
exposure to STEM education, teachers and parents can 
help girls to build their confidence by evaluating their 
actual abilities in STEM studies, helping them correct 
their biased self-perceptions, and encouraging their 
performance and achievement, as well as inspiring 
and envisioning what they can achieve through future 
careers in STEM (OECD, 2015). It is also important 
to ensure sufficient provision of incentives, such 
as scholarships or awards, in areas where girls are 
significantly underrepresented (UNESCO, 2017).

 Train teachers in gender-responsive   
 pedagogies.
Capacity building is needed to improve teachers’ ability 
to implement gender-responsive STEM pedagogies 
(Accenture, 2017; OECD, 2015; UNESCO, 2017). 
Teachers with good knowledge and understanding in 
gender-sensitive pedagogy can play a critical role in 
encouraging more girls to pursue STEM careers, while 
deconstructing gender stereotypes in STEM education. 
In fact, studies have found that female students show 
less self-doubt in their STEM abilities when instructors 
employ specific gender-responsive pedagogical 
methods, such as student-centered teaching methods 
and female peer-group activities in classes (Ro & 
Knight, 2016). 

 Promote interest and perceived relevance.
It is widely suggested that early intervention is crucial 
in tackling gender imbalance in STEM education and in 
motivating more girls to be interested in learning STEM 
and advanced digital skills (Accenture, 2015; Microsoft, 
2017; UNESCO, 2017). Approaches include: instituting 
computing education or computational thinking in 
primary or secondary education; and introducing 
innovative technologies, creativity, and hands-on 
experiences that speak to girls’ interest (Accenture, 
2015; Microsoft, 2017). 

Together with the curricula to motivate more girls 
to study STEM subjects and learn digital skills, it 
is important for girls and underrepresented social 
groups to have role models and mentoring. UNESCO 
(2017) recommends that schools should facilitate 
frequent contact with female role models in the STEM 
and ICT industry and expand access to mentoring, 
career counseling, and apprenticeship or internship 
opportunities for STEM studies and careers. Along with 
role models in the industry and popular media, female 
teachers in STEM subjects can also be good role 
models. Studies found that girls who attended a high 
school with larger numbers of female math and science 

teachers were more likely to major in STEM fields 
(Stearns et al., 2016; Accenture, 2015).

 Combat social and institutional norms that  
 disadvantage women.
It is critical to change the institutional environment 
to become more gender-responsive so that women 
have equal opportunities, feel supported, and are able 
to pursue their goals and objectives in the learning 
environment (SWE, 2016). Suggested approaches 
include: hiring more well-trained female teachers 
(UNESCO, 2017); organised, well-funded efforts to 
change academic culture under strong leadership 
(Steward, Malley, & Herzog, 2016); and schools 
working to eliminate stereotypes and biases in their 
STEM curriculum or learning environment, while 
emphasising the importance of STEM to all students 
and highlighting women’s achievement as STEM 
researchers and professionals (UNESCO, 2017). It is 
also recommended that schools expand education 
on media literacy, to cultivate critical thinking and 
gender-responsive knowledge that will help students 
recognise gender stereotypes in the media. For 
younger students, it is also recommended that parents 
are supported to educate themselves about STEM 
subjects and career perspectives, in order to counter 
common misconceptions about STEM (Accenture, 
2017; UNESCO, 2017). Lastly, educational institutions 
should try to ensure a safe and inclusive STEM learning 
environment that is free from discriminatory social and 
cultural norms and harassment (UNESCO, 2017). 

 Develop gender-responsive national 
 policy on digital skills.
As education is central to any nation’s social policy, it 
is important to mainstream gender equality not only 
in STEM education policy but also across sectors such 
as education, social welfare, and labour (UNESCO, 
2017). Governments should prioritise public investment 
in fostering gender-responsive STEM and digital skills 
education, while incentivising the private sector to 
support gender equality — particularly promoting 
women’s participation in STEM studies and careers 
(Broadband Commission, 2017).

 Collaborate with stakeholders.
No single entity can resolve gender digital inequality. 
At national level, it is recommended to create 
collaborative efforts involving educational systems, 
industry, and government, to deliver a consistent 
message in a sustained way across the country 
(Accenture, 2017; UNESCO, 2017). At the global 
level, it is necessary to enable global dialogue as 
well as a knowledge-sharing platform, to discuss and 
disseminate good practices and lessons learned.
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 Collect and share research and sex-  
 disaggregated data.
The gender equality in digital skills can only be fully 
understood through internationally comparable, 
sex-disaggregated data that capture not only such 
quantifiable factors as educational enrolment and 
performance grades, but also more qualitative 
and psychological issues such as self-belief and 
sociocultural barriers. When such data are collected 
and shared globally, it will facilitate much-needed 
research and knowledge. For example, more research 
is needed to identify how girls’ self-beliefs are formed, 
and what interpersonal and intrapersonal factors affect 
their self-concepts (Moeller & Marsh, 2013; OECD, 
2015).

5.5.3 / RECOMMENDATIONS 
FOR ICT LEADERSHIP

 Address social norms, stereotypes, and 
socio-economic constraints that hold women back 
and discourage girls from considering STEM careers.
Equip young girls with the skills and motivation to make 
informed choices about work in STEM careers; promote 
alternative pathways to STEM careers; change the 
image of computing and engineering in the media; and 
address the unevenness of historical transformations 
in gender roles, by promoting male participation in 
female-dominated occupations (AAUW, 2017; Ashcraft, 
McLain, & Eger, 2016; Banchefsky & Park, 2018; Blau, 
Brummund, & Liu, 2013; Brush, Greene, Balachandra, 
& Davis, 2014; Corbett & Hill, 2015; Erosa, Fuster, 
Kambourov, & Rogerson, 2017; ILO, 2017a; Miller, 
Nolla, Eagly, & Uttal, 2018; Molina, Lin, & Wood, 2015). 
In the process, it is important to act in an inclusive 
manner so as not to alienate the male population or 
exacerbate backlash. For example, Lean In (2018) 
reports that, in the wake of the Me Too movement, 
male managers may increasingly be pulling away from 
engaging with female colleagues (mentoring, working, 
or socialising). 
 
 Improve recruitment and advancement   
 practices to remove conscious and   
 unconscious bias.
Promote more creative job design, expand candidate 
evaluation criteria, and develop external partnerships to 
generate a more diverse talent pipeline (Ashcraft et al., 
2016; Corbett & Hill, 2015; Dryden, 2013; MacDougall 
et al., 2017; Molina et al., 2015; National Academy 
of Sciences, National Academy of Engineering, and 
Institute of Medicine, 2007; State Street Global 
Advisors, 2018; Thomas, Doughertty, Strand, Nayar, & 
Janani, 2016; WISE, n.d.). 

 Promote change in organisational culture to  
 be more inclusive and less discriminatory.
Recommended actions include: removing systemic 
barriers, increasing transparency of administrative 
processes, addressing discrimination and harassment, 
and forming diversity and inclusion committees. 

Measures might reach as far as establishing limits on 
CEO pay to narrow the gender pay gap at executive 
levels (Acker, 2016; Cardador & Hill, 2018; Davis-
Ali, 2017; Hunt, Layton, & Prince, 2015; ILO, 2016; 
MacDougall et al., 2017; National Academy of 
Sciences, National Academy of Engineering, and 
Institute of Medicine, 2007; WISE, n.d.). 
 
 Establish professional development   
 initiatives targeting women and    
 other marginalised groups.
Provide training, mentorship, and networking programs 
(Davis-Ali, 2017; Hewlett & Sherbin, 2014; Hunt et al., 
2015; MacDougall et al., 2017; Molina et al., 2015; 
WISE, n.d.).

 Foster greater work/life balance for all   
 employees.
Promote less masculine-oriented definitions of the ideal 
worker; enable flexible work arrangements for workers 
with domestic care obligations, as well as better 
childcare benefits and family leave options (Ecklund & 
Lincoln, 2016; MacDougall et al., 2017; Molina et al., 
2015; WISE, n.d.). 

 Ensure accountability.
Take measures to collect, monitor, and openly 
share gender-disaggregated data on recruitment 
and other trends; establish diversity goals; assign 
managerial responsibility; and share lessons and 
good practices (Davis-Ali, 2017; Kalev, Dobin, & Kelly, 
2006; MacDougall et al., 2017; Molina et al., 2015; 
National Academy of Sciences, National Academy of 
Engineering, and Institute of Medicine, 2007; State 
Street Global Advisors, 2018; Thomas et al., 2016; 
WISE, n.d.).

 Introduce regulatory measures to enforce  
 diversity.
Strategies include mandatory quotas, “comply or 
explain” policies, and extending diversity requirements 
to contractors (Chanavat & Ramsden, 2013; 
Institutional Shareholder Services, Inc. & Regulation, 
2017; MacDougall et al., 2017; US Government 
Accountability Office, 2017). At the macro level, some 
have suggested that governments establish labour 
market, wage, and fiscal policies that promote decent 
work and protect vulnerable groups, such as correcting 
the tendency for low wages to be associated with 
female-dominated occupations (ILO, 2016).

 Leverage the power of shareholders and   
 investors to compel corporations    
 to improve their gender diversity status.
Exercise shareholder voting power, as has been done 
by State Street Global Advisors (2018). Develop gender 
lens investment products, such as the SSGA Gender 
Diversity Index, Thomson Reuters Diversity & Inclusion 
Index, EDGE Certification, Equileap Global Gender 
Equality 100 Leaders Net Total Return Index, Lyxor 
Gender Equality ETF, and Evolve Gender Diversity 
Index.
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 Foster women ICT entrepreneurs.
Four broad recommendations relate specifically to 
women in ICT entrepreneurship:
1. Address social, cultural and regulatory barriers to 

economic opportunity for women (Ritter-Hayashi, 
Vermeulen & Knoben, 2016).

2. Promote information about entrepreneurship as a 
career choice (Gompers & Wang, 2017). This could 
also directly improve gender diversity in the ICT 
workforce: a study by Steiner (2017) concluded 
that, compared to firms without a female founder, 
firms with at least one female founder had double 
the levels of female employees, female executives, 
and females on engineering teams. 

3. Address gender biases in venture capital decision-
making processes. Improving gender inequality in 
ICT entrepreneurship involves increasing female 
numbers not only in ICT and entrepreneur ranks, 
but also in investment capital circles. Brush, 
Greene, Balachandra, & Davis (2014) report that 
VC firms with women on their teams are twice as 
likely to fund businesses with female partners. 
Research by Gompers, Huang, & Wang (2017) 
found that gender homophily was evident among 
female MBA students; that is, women were more 
likely to pair up with other women. However, they 
also found that, in the technology and finance 
fields, men were more likely to associate with 
people with similar educational backgrounds and 
industry experience, rather than people of the 
same gender. More research is needed on how 
people form business and investment partnerships 
in the real world. 

4. Recognise the diversity of entrepreneurial activity; 
look beyond the current focus on venture capital-
funded businesses and masculine models of 
entrepreneurship (Kelley et al., 2017).

 Collect and share research and sex-  
 disaggregated data.
Research is needed beyond the collection of basic 
national gender-disaggregated data: revisit the 
definitions of STEM and STEM occupations in the 
digital age; examine the contexts in which career 
choices are made and the forces driving people’s 
decisions (AAUW, 2017; Gorbacheva, Beekhuyzen, vom 
Brocke, & Becker, 2018). Research should be: multi-
gender (including both female and male researchers); 
multidisciplinary (e.g., including social science, 
psychology, management, economics, engineering, 
computing and feminist studies); and based on diverse 
theories and methodologies, as well as leveraging big 
data (AAUW, 2017; Meiksins, Layne, Beddoes, Acton, & 
Lewis, 2018). Of crucial importance is sharing data and 
research results to promote knowledge and evidence-
based action.

 Four caveats
Past studies have suggested that for progress to 
occur, women need to be proactive in obtaining more 
equity financing. Recommendations included learning 
the language of finance, becoming more financially 
savvy, having “big dreams,” or starting businesses in 

high-technology sectors. Other prescriptions include 
expanding networks and learning to pitch more like 
men. Based on our research, it is increasingly apparent 
that many women entrepreneurs have followed these 
prescriptions, yet they have not been able to achieve 
proportionate increases in early-stage growth capital. 
(Brush et al., 2014, p. 15.)

1. Desired outcomes are not guaranteed.
The above observation by Brush et al. (2014) is an 
important caveat to all recommendations regarding 
gender equality in ICT leadership. Positive outcomes 
are not guaranteed, and actions often bring unintended 
consequences (positive and negative). For example, 
while diversity training and evaluation activities may 
be relatively easy to implement, some researchers 
have suggested that they are less effective than 
other measures, such as assigning organisational 
responsibility for diversity or establishing networking 
programs (Kalev, Dobin, & Kelly, 2006; Thomas et 
al., 2016). Diversity initiatives are often employed as 
window dressing rather than being based in evidence 
(Kalev et al., 2006, p. 610), which can compromise their 
outcomes. 

2. A good practice applied to the wrong problem 
will not have the desired results.

For example, Hunt (2010, p. 2) observes, in relation 
to the issue of overwork culture: “Long work hours 
may indeed disproportionately lead women rather 
than men to leave science and engineering, but long 
work hours may also disproportionately lead skilled 
women to leave other fields. . . . Thus, while it may be 
worthwhile for science and engineering employers to 
implement Hewlett et al. (2008)’s prescription of more 
flexible working time, if other employers implement 
and benefit from similar policies, any science and 
engineering-specific disadvantage in retaining women 
will persist.” In other words, if organisations in other 
industries also implement flexible working hours, then it 
may not be any easier for the science and engineering 
field to attract women based on offering flexible work 
arrangements.

3. The evidence for some solutions is currently 
contradictory.

For example:

• Some research indicates that local government 
regulation is more effective than voluntary efforts in 
engendering diversity (Chanavat & Ramsden, 2013; 
MacDougall et al., 2017). However, other research 
shows that diversity can be achieved in the 
absence of strict regulatory regimes, as in Finland 
and Sweden (Institutional Shareholder Services, Inc 
& Regulation, 2017). 

• A report by UNCTAD (2017) cautions that policies 
to reduce occupational segregation by gender 
could in fact be counterproductive, depending on 
the economic context. 

• Some argue that a social impact framing would 
make technology careers more attractive to 
females (Boucher, Fuesting, Diekman, & Murphy, 
2017; Su & Rounds, 2015; Wang, Degol, & Ye, 
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2015). This may backfire, however, if women have 
already been socialised to believe that altruism is 
not consistent with the culture of the profession 
(Cheryan, Ziegler, Montoya, & Jiang, 2017; Smith-
Doerr, Vardi, & Croissant, 2016). 

• Blau and Kahn (2013, abstract) argue that family-
friendly workplace policies such as paid leave 
and part-time employment options “appear to 
encourage part-time work and employment in 
lower level positions” — which could compromise 
women’s leadership opportunities.

4. Stakeholders should avoid the temptation to 
adopt simplistic, one-size-fits-all solutions. 

Addressing gender equality in any context requires 
a multi-faceted approach and adaptation to local 
contexts (Cummings, 2015; Davis-Ali, 2017; Institutional 
Shareholder Services, Inc & Regulation, 2017; Perales 
& Vidal, 2015; Sassler, Michelmore, & Smith, 2017; 
Thomas et al., 2016; Xie, 2006).

5.6 / CONCLUSION

The factors that contribute to gender digital 
inequalities usually fall into the following six categories: 
infrastructure availability; financial constraints; ability 
and aptitude; interest and perceived relevance; safety 
and security; and socio-cultural and institutional 
constraints. While the reasons for gaps in access and 
basic skills are relatively well-established, scholars 
and policymakers have not reached a consensus 
on how and why there is a gender gap in advanced 
computing skills and ICT industry leadership. This is 
largely because the problem is complex: women’s 
underrepresentation is often shaped by intersections 
of multiple gendered barriers (personal, social, cultural, 
and organisational) that can be challenging to observe 
or capture.

Complicating things further, there are no 
comprehensive official statistics examining these 
barriers at the international or regional level. As such, 
while numerous reasons have been proffered for the 
low presence of women in technology and engineering 
fields, few are backed by strong empirical evidence; 
most of our knowledge exists as a quilt of national or 
small-scale surveys and case studies.
 
Nevertheless, there is growing acknowledgment 
that these barriers can only be eliminated through 
concerted efforts involving multiple stakeholders, 
including academia, policy makers, the private sector, 
non-government organisations, and civil society. 
Additionally, the barriers identified in this report often 
interact with and influence each other. Impact will 
therefore be greater if stakeholders address these 
issues holistically rather than taking a siloed approach. 

Proposed solutions include some that target symptoms 
of gender equality, and others that target underlying 

socio-cultural environments. Scholars increasingly 
caution against one-size-fits-all solutions. Furthermore, 
it is important to act in an inclusive manner so as 
not to alienate the male population, overlook other 
disadvantaged populations, or exacerbate backlash. 
In light of the sometimes contradictory evidence for 
different solutions, data collection and monitoring are 
essential components to determine what solutions may 
be effective, and why. 
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