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KEY FINDINGS

• There is a severe lack of official sex-disaggregated 
data on most ICT-related topics

• Most indicators are conceptually unclear, lack 
an agreed methodology, and are not regularly 
collected by most countries in any region or 
development category (less than 50% of countries, 
for most indicators).

• Africa, Asia and Oceania have the lowest 
availability of sex-disaggregated ICT data.

• Barriers to collection of sex-disaggregated data 
include: low data collection and analysis capacity 
of national statistics offices; diversity of potential 
issues and indicators; and lack of conceptual and 
definitional clarity.

6.1 / INTRODUCTION

There is a severe lack of official sex-disaggregated 
and gender data on most ICT-related topics, even 
though such data is essential for gender researchers 
to capture and analyse societal differences between 
men and women (G20, 2018; UNECE, 2010, p. 1). 
Considering the centrality of ICTs in modern society, 
sex-disaggregated data is critical for meaningful 
dialogue and policymaking on gender equality. Within 

the United Nations and other global organisations, 
this challenge is receiving heightened attention, and 
some initiatives have been generated to address it. 
Examples of these are the UN’s Evidence and Data for 
Gender Equality (EDGE) project (launched in 2013), the 
World Bank’s Gender Data Portal (re-launched in 2016), 
GSMA’s (2018b) toolkit researching women’s internet 
access and use, and USAID’s Gender and ICT Survey 
Toolkit (Highet et al., 2018). The first two target gender 
indicators in general, while the latter two focus on ICT 
data.

Over the years, advances have been made in 
promoting collection of sex-disaggregated data on 
basic ICT access. The UN has developed four ICT 
access measures — proportion of adults with an 
account at a bank or other financial institution or 
with a mobile-money service provider; proportion of 
individuals using the internet; proportion of individuals 
who own a mobile telephone; proportion of households 
with access to mass media — which are included in 
its Minimum Set of Gender Indicators (UNSD, 2018). 
The Minimum Set of Gender Indicators categorise the 
prescribed indicators into three tiers, based on three 
criteria: conceptual clarity, established methodology, 
and regularity of data collection (Figure 6.1). This 
chapter assesses the ICT access, skills, and leadership 
indicators covered in this report in light of these UN 
criteria, summarising the extent of data collection in 
different world regions. Appendix A presents three 
detailed country profiles, based on the indicators 
covered in this report.

Figure 6.1
UN Minimum Set of Gender Indicators – tier definitions 

Source: UN Statistics Division, 2017.
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Based on the UN data tiers and the availability of 
academic studies, most of the indicators relevant 
to gender digital equality fall into Tier 2 or 3 (Table 
6.1). Notably, even some of the indicators classified 
by the UN as Tier 1 might be better classified as Tier 
2 since, as demonstrated below, few countries are 
reporting those indicators. Data on African countries 

is particularly lacking (Case Study 6.1). Research 
knowledge is mostly fair or poor, as much of the 
existing scholarly work takes the form of narrowly-
scoped research concentrated in a few North American 
and European countries. The rest of this chapter 
focuses on the availability of official statistics.

Table 6.1
State of data and knowledge on gender digital 
inequality
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Case Study 6.1
ICT, Gender and Data in Africa 
Author: Gloria Muhoro 
(African Development Bank)

Several studies in Africa identify lack of access 
to Information and Communication Technology 
(ICT) as a key element in women’s marginalisation 
(Africa Development Bank, 2015; World Wide Web 
Foundation, 2016; Intel, 2018). The International 
Telecommunications Union reports that the gender 
digital divide in Africa stood at 23% in 2016, meaning 
that women were 23% less likely than men to be 
online. The benefits of ICTs have thus been unevenly 
distributed, and women have been locked out of 
opportunities for jobs, growth, education, financial 
inclusion, and citizen advocacy, among others. 
Despite the potential of ICTs to catalyse women’s 
empowerment, as recognised in the UN Sustainable 
Development Goals (specifically goal 5B), the scarcity 
of gender data on this topic makes it difficult to 
fully justify the inclusion of gender issues in ICT 
policies, strategies, and initiatives, particularly in 
developing countries. This global problem is even 
more pronounced in Africa, where we have very little 
information about the situation of women and ICTs: 
their mobile phone and internet access and use, ICT 
employment, decision making, entrepreneurship, and 
ICT skills, and ICT policies. Sex-disaggregated data 
and gender indicators on ICTs are unavailable and 
unexplored. 

Many African National Statistical Offices do not 
collect national ICT statistics with consistency and 
regularity, and rarely is the data disaggregated by 
sex. Telecommunication companies and national 
regulators provide most data on ICTs in these countries 
(not sex-disaggregated), mainly on connectivity. 
Development partners, private sector, and NGOs also 
provide some limited data. Data is unavailable on such 
gender digital divide indicators as content, education, 
entrepreneurship, employment, decision-making, skills, 
and policy. 

The UN World Summit on the Information Society 
has affirmed the need for such data, prompting some 
initiatives. In Kenya, the Kenya National Bureau of 
Statistics publishes some key indicators measuring 
gender equality in ICTs: mobile phone, mobile money, 
and internet penetration rates. Still missing are data in 
other areas such as ICT employment, entrepreneurship, 
policy, leadership, and education.

Relevant data is often not disaggregated by sex. In 
Rwanda, the Ministry of Information Technology & 
Communications annual ICT sector profile lacks data 
on women and girls’ access and use of technology. 
This points to the need for gender sensitisation 
training beyond the national statistics offices to other 
government agencies and all institutions that provide 
and manage national data. Development partners 
and multilateral partnerships can assist in this area; 
civil society organisations, particularly gender equality 

advocates, can pressure policy makers and national 
statistical offices to produce and publish accurate, 
relevant, and accessible sex-disaggregated data. Key 
areas include: access and usage, content, employment, 
ICT occupations, entrepreneurship, education, 
consideration of gender issues in national ICT policy, 
representation in decision-making, and the relative 
impact of ICT on women and men.

Realistically, it might take some time before sufficient 
progress is seen in this area. A first step would be 
collecting all available national ICT data in the context 
of citizen-generated data (despite its insufficiency 
or heterogeneity), as a basis for ongoing policy 
discussions initiated between civil society organisations 
and national statistical offices. In the medium-term, 
individual-level ICT questions (gender-identified) can 
be incorporated as a module into already existing 
national data collection mechanisms, such as census or 
labour force surveys. 

Reliable, transparent and comprehensive data on 
how women and men engage with ICT is crucial for 
a better understanding of the digital divide and for 
governments and development partners to design
and implement policies for inclusive ICT for 
development. Sweeping generalisations based on
observation and anecdotal evidence are of limited 
value. “Without data, there is no visibility; without
visibility, there is no priority.” Bridging the data gap on 
gender and ICTs is essential to bring the full benefits 
of the information society to both men and women, 
critical for the socio-economic development of Africa.
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6.2 / AVAILABILITY OF SEX-
DISAGGREGATED DATA ON 
ICT ACCESS

6.2.1 / OVERVIEW

Based on the ITU World Telecommunication and ICT 
Indicators database, most countries currently do not 
collect or share sex-disaggregated data on ICT access 
and basic digital skills. The proportion of countries 
with data on basic access ranges from 17% (mobile 
phones) to 46% (internet access). For the eight digital 

literacy-related skills, the highest number of countries 
reporting any of the skills is 50 (i.e., 26% of countries 
worldwide); for certain skills, the number is as low as 17 
countries. Data on financial inclusion are more readily 
available: the World Bank’s Global Findex contains 
data on between 142 and 144 countries for most 
indicators. Overall, European countries have the best 
data availability and African countries the least. Table 
6.2 summarises the state of sex-disaggregated data on 
ICT access. (See Chapter 1 for a discussion of gender 
equality in ICT access.)

Table 6.2
Status of conceptualisation and collection of sex-
disaggregated data on ICT access
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6.2.2 / REGIONAL SUMMARY

6.2.2.1 / Basic access

Over the years, advances have been made in defining 
relevant indicators to measure basic ICT access. 
The UN Inter-Agency and Expert Group on Gender 
Statistics has included internet and mobile phone use 
as part of the UN Minimum Set of Gender Indicators 
(Figure 6.2). 

The inclusion of these indicators provides an impetus 
for UN member countries to systematically and 
regularly collect this data. However, although both 

indicators are classified as Tier 1, the 2017 edition 
of the ITU World Telecommunication/ICT Indicators 
database shows that several member countries do 
not collect this data (Table 6.3). Even for countries 
where data is available, the absence of longitudinal 
data inhibits identification of trends. Moreover, 
different organisations use different methodologies to 
collect data (or calculate estimates in the absence of 
official data). As a result, different organisations show 
inconsistent estimates of the gender digital divide, 
which may impact the way policy targets are framed 

(A4AI, 2018).

Figure 6.2
UN Minimum Set of Gender Indicators: Internet and 
mobile phone use
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Table 6.3
Number of countries sharing sex-disaggregated data 
on selected basic access indicators

Source: ITU WTI Database, 2017.

Beyond ITU, no other organisations regularly collate 
sex-disaggregated data on basic ICT access at a global 
scale. However, other organisations attempt to fill the 
data gap by collecting data at a smaller scale. For 
example, data in the Mobile Gender Gap Report 2018 
came from the GSMA Intelligence Consumer Survey 
2017, a nationally representative survey of 23 low- and 
middle- income countries that covers over 73% of 
the adult population in those countries. This is one 
of the more visible demand-side data collection and 
aggregation efforts in recent years; however, access 
to that data is currently limited to what is presented in 
the report. Other sources of data include EUROSTAT, 
OECD, GSMA, and the World Values Survey. 

Research institutions such as LIRNEAsia, Research ICT 
Africa (RIA), and Dialogo Regional sobre Sociedad 
de la Informacion (DIRSI) have also pioneered data 
collection on basic access and other aspects of ICT use 
in developing countries, using demand-side, nationally 
representative samples. (See Part II Chapter 2 for a 
discussion of the gender digital gap in the Global 
South). These initiatives, however, are limited in scale 
and geographical focus. More recently, researchers are 
exploring innovative ways to address data gaps, such 
as collecting data from non-traditional sources (Case 
Study 6.2)
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Case Study 6.2
Measuring Gender Digital 
Inequality with Web Data 
Author: Ridhi Kashyap (University of Oxford) 
and Ingmar Weber (Qatar Computing Research 
Institute)

Reducing gender inequalities in internet access and 
mobile phone ownership, along with improving 
digital literacy, have been recognised as important 
development targets within the UN Sustainable 
Development Goals (SDGs) framework. Tracking 
progress on gender digital inequalities is challenging, 
however, due to limited gender-disaggregated data, 
especially in less-developed country contexts. With 
support from Data2X (an initiative of the United Nations 
Foundation), and as a part of Data2X’s “Big Data for 
Gender Challenge”, we have been exploring the use of 
data obtained from social media advertising application 
programming interfaces (APIs) to generate real-time 
measures of gender digital inequality (http://data2x.
org/big-data-challenge-awards/#digital). 

As outlined in a recently published study in World 
Development, we leveraged Facebook’s advertisement 
audience estimates (available from the platform’s 
marketing API) to generate measures of gender 
gaps in internet and mobile phone access in a global 
perspective (Fatehkia, Kashyap, & Weber, 2018). 
These Facebook advertising audience estimates 
are publicly-accessible, allowing advertisers, or any 
user with a Facebook account, to query aggregate 
numbers of Facebook users by various geographic 
and demographic attributes such as age, gender, 
and device type. By providing aggregate data across 
different attributes for the platform’s over 2 billion 
users, the data serve as a kind of digital census of 
Facebook users that can be valuably repurposed for 
social research. 

We used the Facebook data to generate a “Facebook 
Gender Gap Index”, an indicator of the ratio of female 
to male Facebook users in a given country. While 
the Facebook Gender Gap Index does not represent 
internet access per se, we found it to be highly 
correlated with official statistics on internet gender 
gaps (from the International Telecommunications 
Union or ITU) and mobile phone gender gaps (from 
the GSMA), for countries where data are available. 
The Facebook Gender Gap Index captured gender 
inequalities in internet access in less developed 
countries, where access to the internet is most unequal 
by gender.

We used these Facebook indicators to predict internet 
and mobile gender gaps found in official statistics, and 
then compared the performance of models using the 
Facebook indicators with two other types of models: 
1) models using offline variables linked to a country’s 
development (e.g., GDP per capita) or to the broader 
gender divide (e.g., gender gaps in literacy); and 2) 
models combining online Facebook variables with 

offline ones. For internet gender gaps, we found that 
models using Facebook data did better than those 
using offline indicators alone. As shown in Figure 
6.3 panel (b), using Facebook data, we were able 
to significantly expand geographical coverage to of 
internet and mobile gender gap indicators compared 
to available statistics in the ITU database (as shown 
in Figure 1 panel (a), with the biggest gains for less 
developed countries. Higher values in the figure show 
greater levels of gender equality, with 1 indicating 
complete parity. 

With help from our Data2X grant, our team has 
developed an online platform (www.digitalgendergaps.
org) where we will release regularly updated measures 
of gender gaps in internet and mobile phone access 
across the world based on the approach described 
above. Ad audience estimates, like the ones we have 
described above, are available from most large web 
and social media platforms (e.g. Twitter, Google), and 
in ongoing work we are exploring the potential of 
applying our general approach to capture other forms 
of gender inequality, such as in education, digital 
literacy, and occupations.
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Figure 6.3
The internet gender gap index: proportion of female 
population with internet access divided by proportion 
of male population with internet access

Figure 6.3a
Modeled using ITU ground truth data

Figure 6.3b
Modeled using Facebook gender gap index

Source: Fatehkia, Kashyap and Weber (2018).
Note: Results were computed by (a) using ITU ground truth data, 
and (b) using Facebook18+ user gender gap index. Higher values 
indicate greater gender equality.



169

Taking Stock: Data and Evidence on Gender Digital Equality PART ONE

Source: World Bank Global Findex Database, 2017.

6.2.2.2 / Use of digital financial services

The World Bank’s Global Findex covers a number of 
digital financial inclusion indicators across all world 
regions (Table 6.4). The only exception is use of mobile 
money; that data is mostly limited to developing 
countries, where mobile money is more widely used. 

Table 6.4
Number of countries covered in Global Findex 
indicators

6.3 / AVAILABILITY OF SEX-
DISAGGREGATED DATA ON 
ICT SKILLS

6.3.1 / OVERVIEW

As with basic digital literacy, there is a lack of 
internationally comparable data that comprehensively 
measures advanced digital skills. ITU’s indicator on the 
proportion of a population that can write a computer 
programme has data for only 49 countries. OECD’s 
Survey on Adult Skills includes a test-based measure 
of ICT skills for problem-solving, but the data is limited 
to 36 (mostly European) OECD countries. In general, 
high-level digital skills are estimated via a proxy of 

qualifications indicating formal education or training in 
ICT or STEM specialisations, mainly from the UNESCO 
Institute of Statistics (UIS). Data is particularly lacking 
on alternative pathways to advanced digital skills. 
Following the trend for data on ICT access, Europe has 
the most data coverage, followed by Asia; data from 
Africa is sparse. Table 6.5 summarises the state of data 
on ICT skills. (See Chapter 2 for discussion of gender 
equality in ICT skills.)
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Source: World Bank Global Findex Database, 2017.

Table 6.5
Status of conceptualisation and collection of sex-
disaggregated data on ICT skills
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6.3.2 / REGIONAL SUMMARY

6.3.2.1 / Basic digital literacy

Over the years, advances have been made in defining 
Despite being the main data repository for ICT data, 
including basic digital skills, ITU’s indicators measuring 
basic digital literacy suffer from lack of coverage. As 
seen in Table 6.6, few countries (especially in Africa and 
Asia) shared relevant data for the period 2014–2016.
 

Even among the countries that have shared data 
on basic ICT skills, only nine have data for all the 
skills ITU monitors (Table 6.7). Furthermore, the data 
should be interpreted with care, since data collection 
methodologies are unclear and the reliability of the 
data is therefore not certain.

Source: ITU WITD Database, 2017.

Table 6.6
Number of countries covered in ITU sex-disaggregated 
data on basic digital skills 
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Source: ITU WITD Database, 2017.

Table 6.7
Countries with sex-disaggregated data on all eight ITU 
digital skills

6.3.2.2 / Advanced skills 

As discussed in Chapter 2, digital skills are often 
measured by self-reported surveys on the range of ICT 
activities performed by users. Beyond basic skills, there 
is a lack of internationally comparable data measuring 
a comprehensive set of advanced digital skills — 

especially for Africa, the Americas and Oceania. For 
example, of the 49 countries reporting the number of 
people who can write a computer program, only three 
are in Africa, two are in Latin America, and none are in 
the Oceania region (Table 6.8). 
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Table 6.8
Number of countries covered in ITU and OECD data on 
advanced ICT skills

6.3.2.3 / STEM Education 

The UNESCO Institute of Statistics (UIS) produces 
annual globally-comparable data on education, 
collected from national ministries of education. UIS 
emphasises the importance of gender equality in 
education and STEM education, as evidenced in its 
recent programme on STEM and Gender Advancement 
(SAGA, https://en.unesco.org/saga). Most UIS data on 
enrolments and graduates are broken down by gender 
as well as field of study, including some specific STEM 
or ICT-related majors. 

While the coverage of UIS sex-disaggregated data 
on school enrolment is relatively comprehensive, the 
number of reporting countries gradually decreases; 
most report on primary education (167) and least on 
tertiary education (123). The data coverage is even 
less complete for female students’ majors in higher 
education. Combining both 2015 and 2016 data, only 
96 out of 195 countries reported the female share of 
students graduating with an ICT specialisation (Table 
6.9). Furthermore, it is difficult to assess the data quality 
and accuracy for reporting countries.

Table 6.9
Status of sex-disaggregated data on general and ICT 
education, no. of countries reporting 

Source: UNESCO Institute of Statistics, 2015-2016.
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Case Study 6.3
Tracking data on female programmers 
in Argentina 
Authors: Romina Colman, Cecilia Vazquez, 
Carolina Hadad, Mariana Varela, Yanina Paparella, 
and Melina Masnatta (Chicas Tecnologia)

Introduction. The non-profit organisation Chicas 
en Tecnología has been developing a range of 
programmes to bridge the gender digital gap by 
fostering knowledge and enthusiasm of young women 
in science, engineering, and technology. We are also 
creating a database to gather information on the 
professional profile of the population to inform public 
policymaking, collaborating with stakeholders who can 
provide (or facilitate access to) relevant data. 

Methodology. Over a four-month period we collected 
information on new enrolments, re-enrolments, and 
graduations in 73 programming courses of studies 
between 2010 and 2015, at 84 public and private 
universities and university institutes. Surveys were done 
to gather profiles of women working in programming 
in Argentina’s public organisations and major 
companies in the programming field. The Argentine 
Department of Production’s 111 Mil Plan and Aprendé 
Programando, both governmental initiatives, were also 
analyzed. Buenos Aires City and national governmental 
organisations provided data about the country’s 
universities, the university institutes and the two public 
programs chosen. In some cases, the educational 
institutions were contacted directly. A media advisory 
and dissemination strategy for social networks was 
implemented in order to encourage participation of 
companies and institutions. The data-tracking was 
carried out in association with Medallia.

Main findings 

1. Although women outnumber men overall in new 
enrolments, the share of female enrolments in 
programming courses of studynever exceeded 
17%. Between 2010 and 2014, five men were 
enrolled for every woman, and in 2015 (the year 
with the most female enrolments in Argentine 
universities), the male-to-female ratio increased to 
six to one. 

2. The programs with the strongest presence of 
women were University Associate Technical Degree 
in Web Programming (38.5%) and University 
Associate Technical Degree in IT (35.3%). The 
programs with the lowest female presence was 
University Associate Technical Degree in Video-
Game Development (5.5%). 

3. The greatest number of females graduated in 
Information Systems Engineering (1,027, or 
23%), followed by University Associate Degree of 
Systems Analyst (362, or 8%) and IT Engineering 
(321, or 7%). 

4. A high percentage of companies refused to 
open data on gender distribution, but they all 
wanted to know the results of the survey. Among 
the 40% who shared data, only 13 had half their 
technical positions held by women. In 13 of the 
78 organisations, men held more than 90% of 
technical positions, and four had no women in 
technical jobs. Most women work in Software 
Development profiles, and very few in Software 
Quality profiles. 

5. There has been a significant increase in 
governmental strategic actions and promotion of 
studies in technological areas.

Challenges

• Some institutions lacked specific guidelines for 
public requests.

• Data had to be matched with established 
categories.

• Sex-disaggregated data for some years and 
institutions was not available, especially for new 
programmes.

• Different programme naming conventions, as well 
as variations in the graduate profile and teaching 
approach, make comparison difficult.

• Some documents, e.g., pdf files, were impossible 
to analyze as they could not be manipulated or 
modified. (Aprendé Programando initiative was 
not included in the final report, because the City 
Government did not provide the data in an open 
format.)

Recommendations

• Analyze the 111 Mil Plan activities and participants’ 
motivations, to discover why the enrolments are 
almost double that of new female enrollments in 
programming-related courses.

• Compare female enrolments in programming 
courses to those in other fields.

• Analyze sex-disaggregated data on Master and 
Ph.D. degrees in Argentina to compare with 
undergraduate enrollments.

• Find out if any governmental statistics system has 
sex-disaggregated data on faculty of associate and 
undergraduate programs.

• Introduce legislation that requires companies to 
open data, especially on issues related to gender 
distribution in roles, salaries, career development, 
etc.

The Chicas in Tecnología database will be open and 
publicly accessible: http://mujeresprogramadoras. 
chicasentecnologia.org/
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Source: ITU WITD Database, 2017.

Table 6.10
Examples of different classification of STEM-related 
fields in higher education

At the regional level, Eurostat and OECD publish 
internationally comparable sex-disaggregated data on 
STEM education. Such efforts are rare in other regions, 
such as Africa, Latin America, and Asia. (See Case Study 
6.3 for an example from Argentina.)

Even for Europe and North America, it is difficult to 
make direct comparisons between regional or national 
data due to inconsistent ways of categorising the fields 
of tertiary education (despite the existence of the 
International Standard Classification for Education). For 
example, UIS categorises tertiary majors into 11 fields, 
including “Information Communications Technologies” 
as a separate specialisation. OECD, on the other hand, 
has more than 20 sub-categories of tertiary education 

majors. Eurostat also has more than 30 categories 
and includes “computing” instead of ICT as a distinct 
field (Table 6.10). National governments around the 
world also have their own categorisations, which may 
classify ICT with information technologies, information 
sciences, technology studies, etc. These differences 
make it difficult to understand how many female 
students globally have specialised in fields relevant to 
ICTs, and have thus obtained higher-level digital skills. 
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6.3.2.4 / Student performance and 
learning experiences

Most of the international data on ICT education focuses 
on enrolment or graduation levels. There is a lack of 
globally-comparable data on quality of education — 
student performance, learning experiences, motivation, 
aspiration, or discrimination. Assessing these measures 
would involve using various psychometric measures. 
PISA (Programme for International Student Assessment) 
and TIMSS (Trends in International Mathematics and 
Science Study) provide data on student performance 
and learning experiences at the secondary education 
level. Although the PISA is governed by the OECD, its 

participant countries include non-OECD economies; 
in 2015, over half a million students participated, from 
72 countries representing several regions (Table 6.11). 
TIMSS is an international assessment of mathematics 
and science at the fourth and eighth grades that 
has been conducted every four years since 1995. In 
2015, 57 countries participated, with relatively higher 
representation for Europe and Asia while other regions 
had low participation.

*Surveys on student learning experiences (sex-disaggregated data). 

Table 6.11
Number of countries covered in PISA and TIMSS 
surveys* 

6.4 / AVAILABILITY OF SEX-
DISAGGREGATED DATA ON 
ICT LEADERSHIP

6.4.1 / OVERVIEW

As discussed in Chapter 3 on leadership, both practical 
and conceptual issues complicate collection of 
gender-disaggregated, industry-specific data on ICT. 
The primary source of global occupational data, the 
International Labour Organisation (ILO), includes some 
breakdowns by gender, sector, and occupation, its 
classification systems — as well as the quantities and 
types of data available — obscure the actual levels of 
gender participation in the ICT industry. Furthermore, 
some major countries such as the United States and 
Canada are generally not covered in the ILO databases. 
Some other global and regional organisations, such 
as the World Bank, UNESCO, OECD, and the Inter-
Parliamentary Union, are alternative sources for some of 
the relevant data. 

However, for several of the pertinent issues covered 
in this report, there are no official internationally 
comparable statistics. For example, while the ILO has 
good data coverage on female employment by skill 
level, this is not broken down by industry. Reports such 
as McKinsey’s annual Women in the Workplace tend to 
have limited industry breakdown at best, and usually do 
not have an international focus. Table 6.12 summarises 
the state of data availability on issues related to women 
in ICT leadership. (See Chapter 3 for discussion of 
gender equality in ICT leadership.)
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Table 6.12
Status of conceptualisation and collection of sex-
disaggregated data on ICT leadership
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6.4.2 / REGIONAL SUMMARY

6.4.2.1 / Employment

For the few ICT occupation indicators in ILO datasets, 
European countries tend to have the most data (Table 
6.13). In North America, the U.S. and Canada track 
their own data quite extensively. Ffor example, the U.S. 
National Science Foundation and the Bureau of Labour 
Statistics compile detailed occupational data, often 

disaggregated by sex. Reasons for data scarcity are 
similar to those for other topics: institutional capacity, 
lack of interest, definitions of ICT occupations, and 
lack of a common methodology. One notable effort to 
address this data challenge is the UC Berkeley Women 
in Technology initiative to encourage technology 
companies to adopt and collect a set of common 
indicators tracking women’s entry into and pathways 
through ICT jobs.

Table 6.13
Status of sex-disaggregated, internationally 
comparable data on ICT employment (no. of reporting 
countries)
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At the heart of the difficulty of tracking women’s 
participation in the ICT industry is the continually 
evolving nature of the industry, the diversity of 
occupations that could be classified as ICT jobs, the use 
of different measurement and classification approaches, 
and the lack of a central repository with comprehensive, 
internationally comparable data on this topic. Without 
a clearer view of the range of possible ICT occupations 
within and outside the ICT industry, and without 
common measurement and classification standards, it 
is difficult to come to definitive conclusions about the 
degree of female marginalisation in ICT employment. 
Furthermore, in most parts of the world it is nearly 
impossible to understand how gender equality in ICT 
leadership is changing (for better or for worse), because 
there is limited trend data.

6.4.2.2 / Entrepreneurship

None of the entrepreneurship-related data presented 
in this report is specific to the ICT industry. Even 
general entrepreneurship data is limited or non-
existent for most countries (Table 6.14). In seeking 
insights on women’s ownership of ICT firms, or on 
their access to business and finance opportunities 
in ICT, at present one can only make extrapolations 
from data on entrepreneurship in general. The Global 
Entrepreneurship Monitor (GEM), which has some 
analyses by gender as well as by ICT industry, does 
not break down by gender within the ICT industry. 
It also does not cover all countries: the last three 
GEM reports included 60 or fewer countries (Global 
Entrepreneurship Research Association, 2016, 2017, 
2018, https://www.gemconsortium.org).

Table 6.14
Status of sex-disaggregated data on ICT 
entrepreneurship

Source: World Bank Enterprise Surveys, 2017; Global Findex, 2017.

6.4.2.3 / Policymaking

The Inter-Parliamentary Union (IPU) is one of the main 
repositories of regularly updated statistics on women’s 
participation in national governance. Almost all 
countries are represented in their datasets, covering the 

number of seats women hold in parliamentary bodies 
(Table 6.15). No agency currently monitors women’s 
participation in ICT-related regulatory and policy 
making institutions. 
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Table 6.15
Status of sex-disaggregated data on ICT policymaking

Source: Inter-Parliamentary Union (2018), ipu.org.

6.5 / AVAILABILITY OF SEX-
DISAGGREGATED DATA ON 
THE DARK SIDE OF ICTS

6.5.1 / OVERVIEW

Globally, data is not systematically collected on most 
gender issues related to the dark side of the digital 
age. The majority of indicators identified so far are 
conceptually unclear, lack an established methodology, 
or are not regularly collected by countries. There is also 
limited rigorous qualitative or quantitative research on 
a wide range of issues and contexts, such as negative 
and unintended consequences of gender-based 
initiatives. Table 6.16 summarises the state of data on 
the dark side of ICT access, skills, and leadership. (See 
Chapter 4 for a discussion of the dark side of ICTs.)
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Table 6.16
Status of sex-disaggregated data on the dark 
side of ICTs

* In this case, the number of countries for which data is available on 
whether the country has legislation on the issue.
** World Bank

6.5.2 / REGIONAL SUMMARY

6.5.2.1 / General discrimination and 
gender-based violence

The broader environment of physical (IP and non-IP) 
VAWG can serve as possible proxy indicators of the 
extent of the dark side of ICTs. In general, data on 
the existence of pertinent legislative protection is 
more available than data on the actual incidence of 
discrimination or violence (Table 6.17). 
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Table 6.17
Status of sex-disaggregated data on general 
discrimination and sexual harassment (no. of countries 
reporting)

Source: World Bank; UNSTAT/UN Women. 
*In this case, the number of countries for which data is available on 
whether the country has legislation on the issue.

For non-IP violence, the most recent data available for 
any country is from 2014; for some countries, the most 
recent data is more than a decade old (from as far back 
as 2000; Table 6.18). For both intimate and non-IP 
violence indicators, only one country has reported at 

least two data points over the last five years (Finland, 
for 2013 and 2014). Since 1995, only some 40 countries 
have conducted more than one survey on violence 
against women (UNSTAT, 2018). 

Table 6.18
SDG indicators related to violence against 
women and girls

Source:United Nations Statistics Division, 2018.

According to UNSTAT (2018), the availability of 
comparable data remains a challenge for several 
reasons: different survey methodologies and survey 
question formulations; uneven data collection efforts; 
different definitions of partner or spousal violence; lack 
of an internationally-agreed standard; and different 
categorisation of sexual violence by non-partners and 
forms of violence. Efforts to solve this problem include 
the creation of an Inter-Agency Group on Violence 
against Women Data, with a Technical Advisory Group 
(established jointly by WHO, UN Women, UNICEF, 
UNSD, and UNFPA), to establish a mechanism for 
compiling harmonised country level data (UNSTAT, 
2018).

6.5.2.2 / Cyber violence against 
women and girls

Accounting for instances of technology-enabled 
gender-based violence (GBV) is complicated; currently, 
no single measure adequately captures its intricacies. 
Codifying and translating the various notions of cyber 
VAWG into measurable indicators remains a major 
challenge, as such data are not yet systematically 
collected and shared. While existing tools such as the 
Cyber Psychological Abuse Scale and the Revised 
Cyber Bullying Inventory provide tangible methods, 
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they are limited in the sense that they measure specific 
cases of technology-enabled GBV and have been 
tested mostly in developed-country settings (Hinson et 
al., 2017).

Stakeholders have started laying the groundwork for 
developing valid and reliable measures of technology-
facilitated GBV. For example, the World Bank Group 
and the Sexual Violence Research Initiative have 
engaged the Centre for Research on Women to 
develop a way to measure technology-facilitated 
GBV on a global scale (Hinson et al., 2017); while 
the European Institute for Gender Equality (EIGE) is 
advancing data collection and research agendas to 
improve knowledge on GBV in the EU.

6.5.2.3 / Workplace discrimination 
and work-life issues

As with general GBV discrimination, the most 
comprehensive data available on workplace 
discrimination and work/life issues relates to the policy 
environment, while data on other aspects is sparse 
(Table 6.19). Much of the available information on 
topics such as average earnings and mean hours of 
work relate to general labour trends — not specific to 
the ICT or technology industry — and it is not regularly 
collected or shared in most countries. While a few 
national and regional studies touch on some of these 
topics (e.g., Cutean & Ivus, 2017 on Canada; EIGE, 
2018; other ongoing Europe-based research), there is 
currently no resource systematically tracking the types 
and extent of gender-based discrimination or related 
challenges within the ICT industry at a global level. 

Table 6.19
Status of sex-disaggregated data on the work-related 
dark side of ICTs

*Number of countries for which data is available on whether the country 
has legislation on the issue. 
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6.6 / POTENTIAL 
OF BIG DATA

The last decade has seen an exponential increase in 
the amount of digital data produced and captured. 
“Big data” is an umbrella term used to define large 
amounts of data generated as a by-product of our 
interaction with information-sensing devices and 
services, including mobile phones and social media. 
The large quantity of data produced, coupled with 
new approaches to analyzing these datasets, provide 
opportunities to reexamine social issues such as gender 
digital divides (Case Study 6.2, above). A 2018 report 
by UN Women, Gender Equality and Big Data, outlines 
a range of ways big data techniques are being used 
globally, highlighting successes and challenges entailed 
in the use of big data to improve the lives of women 
and girls. In this regard, organisations have started 
offering incentives to promote innovative thinking 

around the use of big data to fill gender data gaps. 
For example, Data 2x has awarded grants to projects 
that use mobile phone data to measure gender digital 
divides and assess financial inclusion. 

The use of big data is not without risks and limitations. 
Issues related to privacy as well as access to key 
datasets are challenges that need to be addressed. 
In most cases, big data repositories are owned by 
private organisations, such as telecom operators and 
banks, that may be constrained in the type of data 
they can or are willing to share. Even when the data 
itself is free, the analytical tools and expertise needed 
to derive insights from the data could make the effort 
prohibitively expensive (UN Women, 2018). 
Another problem with using big data to understand 
gender issues is that it ignores women who are not 
online, not using mobile phones, or not generating the 
online trails or features that can be captured by existing 
methodologies. Case Study 6.4 details some limitations 
of gender disambiguation methodologies.



185

Taking Stock: Data and Evidence on Gender Digital Equality PART ONE

Case Study 6.4
Gender in the Global Research 
Landscape Gender Disambiguation 
Methodology 
Authors: Sarah Huggett (Elsevier)

Analysing critical issues related to gender disparity 
and bias require high-quality global data sources and 
analytical expertise. Elsevier (2017) has implemented 
an evidence-based examination of gender-relevant 
research worldwide in our report, “Gender in the 
Global Research Landscape” (https://www.elsevier.
com/research-intelligence/campaigns/gender-17).
As a proxy for researchers, we compiled authors 
of relevant publications (as indexed in Scopus®, 
Elsevier’s indexing and abstracting database covering 
over 22,500 journals (https://www.elsevier.com/
solutions/scopus). In addition to indexing scholarly 
output, Scopus indexes authors with an associated 
unique identifier. This identifier groups together all 
the documents published by an author, matching 
alternate spellings and variations of the author’s name 
and distinguishing between authors with the same 
name by using data elements associated with their 
publications. 

We combined Scopus data with other data sources to 
identify gender and country. We gather each author’s 
list of papers in his or her first year of publication 
in Scopus, and then derive their country of origin 
based on the affiliations listed in their papers. (Author 
profiles without a first name, or with equal numbers of 
papers in two or more countries, are excluded from 
the gender disambiguation analysis.) 

Genderise.io uses data from social media platforms 
to provide lists of first names as well as the number of 
people with this first name that are (self-reportedly) 
women or men in a given country. We use these lists 
to calculate the probability that each author’s first 
name is feminine or masculine in the author’s country 
of origin. An author’s name needs to have appeared 
at least five times in the Genderize.io data and the 
probability that the name associates with a specific 
gender needs to be at least 85% for us to assign a 
gender to an author. 

We utilise a second data source, NamSor™ Applied 
Onomastics, that uses sociolinguistic characteristics 
to mine Big Data sources with its name recognition 
software. It assigns a gender probability for a given 
name depending on the individual’s location. 

The use of Genderize.io and NamSor tends to work 
well for authors from Western countries or with Latin 
or Anglophone names. However, these methodologies 
are not sufficient for robustly determining the 
gender of names of authors of African, Arabic, or 
Asian descent. So, we use a third source for gender 
disambiguation of author names from Japan: a set of 
the most common masculine and feminine names from 
Wikipedia, also used by Larivière et al. (2013).

Gender disambiguation based on author’s first name 
and country of origin presents challenges, especially 
for names originally written in non-Roman alphabets 
or languages using different character sets. The issue 
is particularly prominent for tonal languages such as 
Chinese; as the tone is lost in the transliteration, it 
becomes impossible to distinguish between masculine 
and feminine names.
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6.7 / CONCLUSION

There is a serious lack of official statistics on most 
topics related to gender equality in ICT access, 
skills, and leadership. This data deficiency exists 
for most countries and is worst for the developing 
world. Coverage is best for ICT access, but even 
here we find large gaps. Where data are available, 
quality, reliability, and comparability are often issues 
of concern. Furthermore, an absence of longitudinal 
data inhibits insights into trends. Factors limiting 
the collection and usefulness of data include low 
data-gathering and analysis capacity of both public 
and private entities in most countries, as well as a 
diversity of potential indicators, definitions, and data 
collection methodologies that constrain international 
comparability. 

The paucity of adequate data impedes policy makers 
from identifying good practices, benchmarking 
programme effectiveness, and making evidence-
based decisions. Not surprisingly, therefore, most 
recommendations on closing gender digital divides 
stress the need to collect gender-disaggregated data 
and improve measurement tools. Such data needs to 
be routinely collected, analysed, and disseminated. 
Both supply-side and demand-side data are important 
in bridging knowledge gaps about the information 
lives of women. Demand-side data (such as GSMA’s 
2018a Global Consumer Survey and the “After Access” 
surveys, discussed in Part II Chapter 2) provide insights 
on users’ characteristics, preferences, and habits. 
However, collecting global demand-side data especially 
at a global scale is an expensive exercise that is often 
spearheaded by private sector players, with their own 
commercial motivations and proprietary interest in 
keeping the data they collect confidential. 

In addition, in-depth research is needed to surface 
and illuminate issues that may be unique to women 
(e.g., breastfeeding at work) or that may have invisible 
gender-based dimensions (e.g., owning a phone 
versus having control over use of the phone). These 
types of insights will be best generated through 
carefully designed studies drawing on multiple research 
disciplines. Efforts should be directed not only towards 
identifying and standardising indicators that can 
capture diverse aspects of ICT access, but also making 
the data collected openly available. 

REFERENCES

A4AI. (2018). Measuring the digital divide: Why we 
should be using a women-centered analysis. Retrieved 
from: http://a4ai.org/measuring-the-digital-divide-why-
we-should-be-using-a-women-centered-analysis/

Africa Development Bank. (2015). Gender Equality 
Index. Retrieved from: https://www.afdb.org/fileadmin/
uploads/afdb/Documents/Publications/African_
Gender_Equality_Index_2015-EN.pdf

Cutean, A., & Ivus, M.  (2017). The digital talent 
dividend: Shifting gears in a changing economy. 
Ottawa, Canada: Information & Communication 
Technology Council (ICTC). Retrieved from: https://
www.ictc-ctic.ca/wp-content/uploads/2018/01/
ICTC-Report_The-Digital-Talent-Dividend-FINAL-
ENGLISH-1.30.18.pdf

EIGE. (2018). Women and men in ICT: A chance for 
better work-life balance. Research note to support the 
Bulgarian presidency. Retrieved from: https://www.
mlsp.government.bg/ckfinder/userfiles/files/politiki/
ravni%20vyzmojnosti/publikacii/SUMMARY_EIGE_
research%20note_ENG.pdf

Elsevier. (2017). Gender in the global research 
landscape. Retrieved from: https://www.elsevier.com/
research-intelligence/campaigns/gender-17

European Commission. (2015). She figures. Retrieved 
from: https://ec.europa.eu/research/swafs/pdf/pub_
gender_equality/she_figures_2015-final.pdf

Fatehkia, M., Kashyap, R., & Weber, I. (2018). Using 
Facebook ad data to track the global digital gender 
gap. World Development, 107, 189-209. Retrieved 
from: http://dx.doi.org/10.1016/j.worlddev.2018.03.007

Global Entrepreneurship Research Association. (2016). 
Global entrepreneurship monitor 2015/16. Retrieved 
from: https://www.gemconsortium.org/report/49480

Global Entrepreneurship Research Association. (2017). 
Global entrepreneurship monitor 2016/17. Retrieved 
from: https://www.gemconsortium.org/report/49812

Global Entrepreneurship Research Association. (2018) 
Global entrepreneurship monitor 2017/18. Retrieved 
from: https://www.gemconsortium.org/report/50012

GSMA. (2018a). Connected women, methodology: 
The mobile gender gap report 2018. Retrieved from: 
https://www.gsma.com/mobilefordevelopment/wp-
content/uploads/2018/04/GSMA-The-Mobile-Gender-
Gap-Methodology-Report-2018_20pp_WEB.pdf



187

Taking Stock: Data and Evidence on Gender Digital Equality PART ONE

GSMA. (2018b). A toolkit for researching women’s 
internet access and use. Retrieved from:  https://
www.gsma.com/mobilefordevelopment/wp-content/
uploads/2018/05/GSMA-Women-and-Internet-
Research-Toolkit_WEB.pdf

Highet, C., Skelly H., Tyers, A. (2017). Gender and 
information communication technology survey toolkit. 
Washington, DC: USAID. Retrieved from:  https://
www.usaid.gov/sites/default/files/documents/15396/
Gender_and_ICT_Toolkit.pdf

Hinson, L., Mueller, J., O’Brien-Milne, L. (2017). Cyber 
violence: Disrupting the intersection of technology and 
gender-based violence. Washington, DC: World Bank. 
Retrieved from: http://blogs.worldbank.org/voices/
cyber-violence-disrupting-intersection-technology-and-
gender-based-violence

Intel. (2018). Women and the web report. Retrieved 
from: https://www.intel.com/content/dam/www/public/
us/en/documents/pdf/women-and-the-web.pdf

Larivière, V., Ni, C., Gingras, Y., Cronin, B., & Sugimoto, 
C.R. (2013). Bibliometrics: Global gender disparities in 
science. Nature, 504(7479), 211-213. Retrieved from: 
http://dx.doi.org/10.1038/504211a

McKinsey. (2014). Offline and falling behind: Barriers 
to internet adoption. Retrieved from: http://www.
mckinsey.com/Insights/High_Tech_Telecoms_Internet/
Offline_and_falling_behind_Barriers_to_Internet_
adoption 

New York Academy of Sciences (n.d.). 1000 girls 
1000 futures. Retrieved from:  https://www.nyas.org/
programs/global-stem-alliance/1000-girls-1000-futures/

UNCTAD (2015). Global assessment of sex-
disaggregated ICT employment statistics: Data 
availability and challenges on measurement and 
compilation. UNCTAD Technical Notes on ICT for 
Development, No. 4. Retrieved from: https://unctad.
org/en/PublicationsLibrary/tn_unctad_ict4d04_en.pdf

UNECE (United Nations Economic Commission for 
Europe). (2010). Developing gender statistics: A 
practical tool. Retrieved from: http://www.unece.
org/fileadmin/DAM/stats/publications/Developing_
Gender_Statistics.pdf 

UNESCO. (2017). Gender and science. Retrieved 
from: http://www.unesco.org/new/en/natural-sciences/
priority-areas/gender-and-science/improving-
measurement-of-gender-equality-in-stem/stem-and-
gender-advancement-saga/

UNSD. (2017). Minimum set of gender indicators. 
Retrieved from: https://genderstats.un.org/#/home

United Nations Statics Division (UNSTAT). (2018). 
Metadata 05-02-01. Retrieved from: https://unstats.
un.org/sdgs/metadata/files/Metadata-05-02-01.pdf

World Wide Web Foundation. (2016). Women’s rights 
online digital gender gap audit. Retrieved from:  
https://webfoundation.org/research/digital-gender-
gap-audit/


