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in Internet usage has been decreasing in some regions but increasing in others (ITU, 2017). Notably, between
2013 and 2017 the gap has generally narrowed in developed economies including Europe, as well as in Arab
States (by about 3%, 1.5% and 2%, respectively), whereas it widened in LDCs and in Africa (by 3% and 4%
respectively). Conversely, in the Americas, over the period considered, the balance even tilted towards
women, passing from a situation in 2013 where men and women used the Internet to the same extent, to
having women ahead by about 2 percentage points in 2017. While the global digital gender divide in Internet
usage remained essentially unchanged (passing from about 11% in 2013 to roughly 12% in 2017), the patterns
observed are worrisome as they point to increased inequality in Internet use between developed and
developing countries (Figure 1).

In the case of G20 economies, Turkey, Italy and Germany exhibited relatively wider gender gaps in Internet usage
(about 6.5% and 8.5% in the case of Germany and Italy, respectively, and 16% in the case of Turkey) than the other
G20 economies for which data are available. Relatively more women than men seem to be using the Internet
from any location in Australia, Brazil and the United States (by 0.7%, 0.5%, and 0.7%, respectively) (Figure 2).

Figure 2. Individuals using the Internet (from any location) in selected G20 economies, 2016
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Note: Data for Australia and the United States refer to 2015; data for Germany and Turkey refer to 2017.

Source: ITU (2018e), World Telecommunication/ICT Indicators, https://www.itu.int/en/ITU-D/Statistics/Pages/publications/wtid.aspx.

Within countries, evidence points also to regional and intergenerational digital divides, highlighting the importance
of policies at subnational level, involving relevant regional and local stakeholders and communities.

The gender gap in Internet use in rural areas is more pronounced in industrialised economies, (at 9.4%), than
in developing and emerging economies (at 7.5%) (ITU [2016b] and the World Wide Web Foundation [2016]). In
urban areas on the contrary, the digital gender divide for Internet usage is conversely higher in emerging and
developing economies (6.6%) than in industrialised economies (6.3%). In other words, women in rural areas in
developing and emerging economies are relatively more included when it comes to Internet usage than women
in urban areas, although all women worldwide remain generally less likely to use the Internet than men.

When it comes to the age of Internet users, a more important gap in the extent to which older women access
the Internet is observed in developing and emerging economies: among 15-24 year-old people the digital
gender gap is about 3%, whereas the 55-74 age group display a digital gender divide in Internet usage of about
8 percentage points. In developed economies, differences in Internet usage between women and men among the
25-74 age group on average amount to 3.5 percentage points (ITU, 2016; World Wide Web Foundation, 2016).
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IGITAL DIVIDE

This chapter provides results from the voluntary stocktaking of national practices on bridging the digital
gender divide that G20 economies have undertaken as a follow-up to the 2017 G20 Digital Roadmap for
Digitalisation: Policies for a Digital Future, and integrates information from a wide range of sources
including the ITU’s EQUALS Gender Digital Inclusion Map, the G20 German Presidency’s #eSkills4girls
initiative and information from G20 economies. The analysis provides an overview of ongoing digitally
enabled policy initiatives to reduce the gender gap, highlights good practices and provides policy
directions for consideration by G20 members. The discussion seeks to identify effective policies in place
to address the root causes of the digital gender divide and barriers to women’s participation in the
digital economy.
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Mapping gender-related policies

Acknowledging both the opportunities that digitalisation is providing for economic empowerment, and the
challenges of ensuring that the benefits of the digital transformation are shared by all, G20 Ministers
responsible for the Digital Economy in their 2017 G20 “Digital Economy Declaration: Shaping Digitalization for
an Interconnected World” recognised the importance of bridging the digital gender divide. Specifically, they
noted that:

Half the population of the planet is women yet 250 million fewer women than men are online
today. Taking this into consideration, we intend to promote action to help bridge the digital gender
divide and help support the equitable participation of women and girls in the digital economy.

The Ministerial Declaration included a Roadmap for Digitalisation: Policies for a Digital Future (“the Roadmap”),
which committed the G20 to enable all people to adapt and excel in the digital economy and society. Ministers
recognised that women face skills, participation and leadership gaps which prevent them from fully participating
in the digital economy. To support the equitable participation of women in the digital economy, G20 Ministers
responsible for the digital economy declared their intent to share national practices; consider taking action
across a range of key policy areas, subject to national circumstances; support initiatives to develop digital
financial services that are accessible and appropriate for women; encourage the review of existing digital
strategies to ensure they incorporate a gender perspective, increase female participation in STEM education
and employment and explore opportunities for developing metrics that capture gender-disaggregated data.

BOX 8. THE EQUALS AND #ESKILLS4GIRLS INITIATIVES

EQUALS is an initiative implemented by ITU, UN Women, GSMA, the International Trade Centre (ITC) and UNU.
EQUALS is a broad coalition of programmes with a single mission: to bridge the gender digital divide. The
Partnership brings together stakeholders from civil society, the private sector, government, international
organisations, and academia to focus efforts through multiple areas of action: access, skills, leadership and
research. The Gender Digital Inclusion Map, also referred to as “Action Map” is an interactive and continually
updated visualisation tool which can be consulted to discover initiatives that are working towards bridging
the gender digital divide around the world. The aim has been to identify key organisations working in this
domain, and to understand what constitutes best practice among such projects and to share this knowledge
publicly (ITU, 2018a). EQUALS is committed to helping bridge the digital gender skills divide. The purpose is
to show what education policies can do to help close skills divides between women and men, building on
work done by other groups and coalitions, notably the Broadband Commission, the United Nations
Educational, Scientific and Cultural Organization (UNESCO) and ITU.

#eSkills4Girls is an initiative launched under the German G20 presidency with the aim to tackle the existing
gender digital divide, in particular in low-income and developing countries. The specific objectives are to
globally increase women’s and girls” access to and participation in the digital world and to boost relevant
education and employment opportunities in emerging and developing countries. This platform is a joint
project supported by G20 members and backed by a consortium of leading international organisations
including UNESCO, UN Women, ITU and the OECD. The platform aims to collect and disseminate information
and knowledge on the issue, to showcase current initiatives as well as good practices and policy
recommendations to different stakeholders that are playing an essential part in helping to get more women
online and into IT professions. It does not aim to duplicate any existing efforts but rather helps at aligning
and linking existing initiatives and stakeholders with each other (eSkills4girls, 2018).
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In an effort to better understand the role that policy can play, the German G20 Presidency invited G20
economies, along with partner countries, to respond to a survey collecting information on policies targeted at
helping disadvantaged groups, including women and girls. Responses were submitted by Argentina, Australia,
Canada, European Union, France, Germany, Italy, Japan, Korea, Mexico, Russia, South Africa, United Kingdom and
the Netherlands. In addition to the survey, an inventory of programmes that address the digital gender divide
was circulated for countries to update and extend. The inventory built on the ITU’s EQUALS Gender Digital
Inclusion Map (ITU, 2018a) and the G20 German Presidency’s #eSkills4girls initiative (eSkills4girls, 2018) (Box 8).

The momentum from this initiative has been strengthened under the Argentinian G20 Presidency in 2018, with
gender established as a cross-cutting priority across the agenda and an exercise to collect high-impact policy
examples being undertaken by the Digital Economy Task Force.

G20 economies: Gender-related programmes, initiatives and regulations

The inventory of programmes and initiatives supporting efforts to bridge the digital gender divide that was
sent to the G20, along with the survey that builds on the ITU’s EQUALS Gender Digital Inclusion Map (ITU,
2018a) and the G20 German Presidency’s #eSkills4Girls initiative (eSkills4girls,2018), includes 355 programmes
from across the G20 and beyond. The types of programmes and initiatives most commonly used by governments
are awareness raising, advocacy, mentorship, training, capacity or community building, scholarships, and networking.
In parallel to this exercise, the German G20 Presidency collected national examples of what countries were
doing to implement the Roadmap.

Almost half of the initiatives (48%) are found in both EQUALS and #eSkills4Girls mapping exercises. The survey
succeeded in capturing about 51 new programmes in G20 economies (i.e. 14%), including Argentina’s Ellas
Hacen (“They Do”) programme, which aims to increase digital literacy among unemployed women, and Australia’s
Safe Technology for Women (“Women's Safety Package”), which distributes smart phones to women experiencing
domestic violence. The rest of the inventory was drawn for about 21% from #eSkills4Girls, and about 8% from
EQUALS and the rest from other sources.

At the highest level, strategies for addressing the digital gender divide can provide direction and momentum
for change. The UN Broadband Commission has previously analysed references to gender in selected national
broadband strategies, finding that only 29% of the plans analysed included relevant references to gender in
the categories ICT skills, equal access to ICTs, female empowerment through broadband, and women’s role in
decision making through ICT use (Broadband Commission, 2013). This propelled the Broadband Commission
Working Group recommendation to “Integrate a gender perspective in strategies, policies, plans and budgets”,
to help ensure that an explicit focus on gender equality is integrated effectively, and that these policies and
strategies meet women’s needs, circumstances, capabilities and preferences (Broadband Commission, 2017a).

More than half of the countries who responded to the survey indicated they have national strategies, policies
or plans in place aimed to reduce the digital divide, which mostly targeted women and girls. Mexico also
included actions specifically targeting international migrant women. While Canada did not include women and
girls as a target group, they did include immigrants and refugees, which include women. Several countries,
such as Italy and Russia, had initiatives that targeted all citizens equally.

Just under half of the respondents indicated that they had regional, state or provincial strategies, policies or
plans that include efforts to reduce the digital divide which, once again, was most often targeted at women
and girls. The most commonly cited forms of support were: web portals or apps that provide online resources,
public information and awareness-raising campaigns, mentoring programmes, technology camps and online
courses or training. Only slightly less popular were competitions (e.g. hackathons), although their use increased in
initiatives targeted at girls — for example Australia’s “Programming Challenge for Girls” in Adelaide.

The majority of the programmes, 60%, have been implemented in at least one G20 economies and almost one-
third of the initiatives are not country-specific. Examples are Women in Global Science and Technology, which
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aims to influence policy at national, regional and international levels by promoting information, knowledge,
science and technology strategies enabling women, especially those living in developing countries, to actively
participate in knowledge and technology for development; or the Girls in Tech organisation, which is a global
non-profit organisation whose aim is to engage, educate and empower girls and women who are passionate
about technology. Many countries are actively encouraging women's participation in STEM (Box 9), complemented
by a number of company specific efforts aimed at promoting gender diversity, encouraging women in STEM, as
well as nurturing and retaining female talent. Companies actively engaged in such activities include large

multinationals such as eBay, Cisco, Microsoft, Nokia and Fujitsu.

BOX 9. PROGRAMMES AIMED TO INCREASE WOMEN'’S PARTICIPATION IN STEM

A number of countries have put in place measures aimed to engage women and girls in STEM across

education systems:

In 2018-19, the Australian government committed USD 4.5 million over four years to support long-term
strategic approaches to encourage more women and girls to pursue STEM education and careers. This
builds on the initial USD 13 million invested under the National Innovation and Science Agenda to
support initiatives focused on women’s participation in STEM. Furthermore, in Australia, the Inspiring all
Australians in Digital Literacy and STEM measure of the National Innovation and Science Agenda has
initiatives focused on increasing the engagement of under-represented groups, including girls. These
initiatives are contributing to ongoing efforts across the Australian Government to increase women and
girls’ participation in STEM, and to bridge the digital gender divide.

The Meninas Digitais programme of Brazil aims to promote the uptake of technology and STEM subjects
by means of motivating female high school students, so that they get to know the field and develop their
skills. They have the opportunity to attend short courses in many areas of computing.

Mind the Gap is a European Union funded project, carried out by a consortium of partners from the
United Kingdom, Spain and the Netherlands. This project brings together vocational education and
training (VET) teachers and individuals working in gender, diversity and STEM-related subjects to
address a clear problem: the widening skills gap in the sector and the clear division between men and
women. A number of practices will be used to recruit/retain girls in STEM and ensure that they are not
lost during the transition to professional work. In addition, Mind the Gap will support VET teachers of
STEM subjects to be more inclusive and gender aware in their teaching.

Korea is supporting a research fund for female student research teams in architecture, material sciences
and machinery, as well as computers. They are also promoting female talents in the local science and
engineering fields by providing field experience programmes reflecting the demand for local industry
and companies.

In Japan, to increase the number of female science and engineering professionals who will lead the next
generation, the government is carrying out the Riko-challe project to inspire women students to choose
STEM careers.

The NINASTEM PUEDEN of Mexico is a gender network in which the women oriented to disciplines such
as STEM would promote this field of study among young Mexican students. Mexico also supports Codigo X,
a programme aimed to consolidate efforts at the national and international levels in industry, civil
society, academia and government and promote the inclusion of girls and women in ICTs.

The Netherlands’ Ministry of Education, Culture and Science had financed several projects and activities
carried out by the non-profit organisation VHTO (the Dutch national expert organisation on girls/women
and science/technology). In 2011 funding was for instance provided for the VHTO Talentenkijker (Talent
Viewer) project for primary schools (grades 5 and 6, children aged 9 to 12), involving more than 3 500 classes
over two years. The project entailed a series of lessons in which boys and girls explored their talents,
met STEM-field professionals and learned more about the skills needed for STEM-related jobs. A recent
study indicates that the project enhanced teachers’ gender-awareness, as well as knowledge of STEM-
related studies and professions among children, teachers and parents. Talent Viewer was found to be
eye-opening for students and teachers alike, highlighting the role of women in STEM professions, with
fewer students viewing STEM as “something for boys” after participating in the project.
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e Germany launched in 2008 the National Pact for Women in MINT (STEM) Careers to increase women's
interest in scientific and technical studies. The initiative is bringing together politics, business, science
and the media to improve the image of STEM-related professions in society.

e In the United States of America, the Department of Education’s programme Race to the Top, launched
in 2009, prioritises improving STEM in the grants it awards to states. The Investing in Innovation
programme seeks to increase the number of STEM teachers from groups traditionally under-
represented in STEM; and the National Science Foundation awards grants to support the ADVANCE
programme, which aims at increasing the participation and advancement of women in academic science
and engineering careers.

e  South Africa’s Broadband Policy South Africa Connect: Creating Opportunities, Ensuring inclusion wishes
to address high level skills shortage in sectors (both public and private) to meet the specialised needs of
knowledge production necessary for innovation.

Alongside the G20 German Presidency’s eSkills4Girls initiative, endorsed by G20 Leaders in 2017, there are a

range of national programmes that aim to support girls and women in improving their digital literacy and

boosting female employment rate in the digital economy. Among them:

o  South Africa’s initiative — including South Africa’s Women’s Net — providing tailor-made training on basic
digital skills, advocacy and lobbying online.

e Russia’s Love2Code courses which teach how to develop mobile applications.

In the Roadmap, G20 Ministers responsible for the Digital Economy acknowledged the need to “encourage
digital start-ups through a more entrepreneurial friendly environment as vehicles for innovation, entrepreneurship,
employment opportunities and inclusive economic growth”. G20 economies responded to the survey
indicating that networking, mentoring, education and training were the most common approaches used by
countries to support female entrepreneurs.

In addition, G20 economies also use loan guarantee schemes to enforce female entrepreneurs. For example,
France introduced in October 2017 a new partnership between the Group bank Caisse d'épargne, the agency
Caisse des dépots and the State for the development of women's entrepreneurship to increase the rate of
women entrepreneurs in France by at least 40% in 2020. Germany's “Frauenunternehmen” encourages
women to consider entrepreneurship/self-employment as a viable career option by providing them with role
models (see Figure 52 for a synthesis of the measures implemented).

Another example to foster female entrepreneurship can be seen through the “SheTrades”! initiative launched
by the ITC which aims “to connect one million women entrepreneurs to market by 2020”. The initiative
functions through a multi stakeholder partnership aimed at "enhancing their competitiveness and creating
sustainable connections between buyers, partners and women entrepreneurs". Further, its partnership model
highlights the complexities related to women's economic empowerment and speaks to the need for establishing
commitments between various institutions, government, and private sector.

The G20 survey identified many ways in which countries have started to tackle normative and cultural barriers.
Among them are initiatives aimed at community building, financing, networking and providing scholarships.
Moreover, the survey found that different countries have started awareness-raising campaigns. For instance,
Spain’s “Proyecto Tekl@: Llaves para el empleo” aims at making women more aware of their own capabilities
and fostering IT literacy among women from rural backgrounds in an effort to increase their employability.
Brazil’s “#MinasProgramam” is an example of capacity building as it helps deconstruct the notion that men are
better able at programming and promotes a basic training space for women who want to know more about
programming, but do not know where to start. In addition, mentoring and the increase of female role models
in the digital economy are helping to address archaic stereotypes and to improve the perception of digital-
related subjects for women and girls.
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Figure 52. Measures aimed to support female entrepreneurship
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Source: OECD (2017h), Towards the Implementation of the G20 Roadmap for Digitalisation: Skills, Business Dynamics and Competition,
www.oecd.org/g20/OECDreport Implementation G20 Roadmap.pdf.

Countries initiatives aimed at launching national advocacy campaigns and events that promote female role
models in the digital economy could help lower hurdles associated with “glass ceilings” that limit women’s
ascent in the tech industry. For example, Sheryl Sandberg’s campaign Lean In seeks to develop an active and
supportive community for women, and encourages small peer groups to meet regularly to learn and share
knowledge on topics including leadership and communication (LeanIn, 2018).2 Furthermore, the non-profit
organisation “Anita Borg Institute for Women and Technology” seeks to connect, inspire and guide women in
computing and technology innovation.

Regarding online safety, as part of a larger package addressing Women’s Safety, the European Union’s Office
of the eSafety Commissioner has established “eSafetyWomen”, a set of Internet resources helping women to
manage technology risks and abuse by giving them the tools they need to be confident when online. The Office
of the eSafety Commissioner plans to continually update and add resources to “eSafetyWomen” and will in
future include targeted resources for indigenous women, women from culturally and linguistically diverse
communities, and women with disabilities.

Respondents were split almost evenly when it came to having laws or regulations regarding gender-related
provisions in digital economy policies, programmes and/or plans. One interesting effort in place in Canada
requires departments and agencies to determine whether there is a potential gender issue in any policy,
programme, initiative or service they propose. Should such a potential exist, the government expects the
organisation to fulfil its commitment to undertake a thorough and complete “Gender Based Analysis +” (GBA+)
(Government of Canada, 2018). The latter is an analytical tool used to assess how diverse groups of women,
men and gender-diverse people may experience policies, programmes and initiatives. The “plus” in GBA+
acknowledges that GBA goes beyond biological (sex) and socio-cultural (gender) differences.

A number of other G20 economies have legislation in place to ensure better equality between men and
women as can be seen in Box 10.3
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BOX 10. POLICY STRATEGIES AND LAWS AIMED TO ENSURE BETTER
EQUALITY BETWEEN GENDERS

e Argentina has established a Women Economic Development Center to develop a research field oriented
to foster women'’s inclusion and participation in programmes and services offered by the Secretariat of
Entrepreneurs and SMEs as well as other public and private institutions. The centre focuses its work on
three main issues: awareness to promote women’s economic empowerment-considering them as a
change agent with economic impact; networking to connect women with providers, investors,
incubators, accelerators, trainers and any other agent that can support the growth of their projects;
financial assistance to foster the Secretariat and Ministry’s existing credit lines to women projects.

e Korea’s Act of Promotion of Information and Communications Network Utilization and Information
Protection, includes Article 14 (Proliferation of Internet) which states that:

The Government shall stimulate efficient private and public sector Internet use in order to
encourage widespread Internet use, increase the Internet’s foundation, increase Internet
education and publicity, and design and put into practice actions that end the Internet
utilization gap by region, gender and age.

e  France’s Plan sectoriel mixité et numérique was launched in January 2017 and constitutes a lever for
mobilisation and actions to promote equality between women and men in the digital sector, thanks to
the joint determination of the public authorities and the private sector. By federating the work of
important representatives of digital and public authorities, this plan aims to promote diversity by acting
at every stage of women’s journey: in orientation and continuing education, in access to employment
and entrepreneurship. Examples of measures include:

fighting against stereotypes of sex, cybersex and cyber violence
— initial training, working on the representations associated with digital professions

— life-long education, promoting the diversity of digital professions and the attractiveness of positions
for women

— promoting the employment of women in the digital sector
— communicating about the creation of businesses by women in the digital sector.

e Mexico published in 2016, in the Official Journal of the Federation, the General Law for Equality between
Women and Men (Government of Mexico, 2016), which has the objective to regulate and guarantee
equality of opportunities and treatment between women and men. It proposes guidelines and institutional
mechanisms that would gear the nation towards the fulfilment of substantive equality in the public and
private sectors and promotes the empowerment of women in the fight against all discrimination based
on gender.

e In South Africa, the whole legislation including the Constitution outlaws gender discrimination and
promotes gender equality in all sectors, including the ICT sector. The country has a specific Ministry in
the Presidency, the Department of Women, whose mandate is to champion the advancement of
women’s socio-economic empowerment and promote gender equality. There is also a Commission that
focuses on monitoring progress in terms of gender equality.

e The United Kingdom’s Equality Act 2010 prohibits discrimination in employment or in the provision of
training and education on the grounds of any of the following protected characteristics: age, disability,
gender reassignment, marriage and civil partnership, pregnancy and maternity, race, religion or belief,
sex, and sexual orientation.

While important efforts are being made by national governments to close the digital gender divide, only two
countries and the European Union provided examples of time bound targets for women. The targets set out by
France, the United Kingdom and the European Union are as follows:
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e  France required that 40% of entrepreneurs be women in 2017 vs. only 30% in 2012.

e The United Kingdom aims at a 20% increase in the proportion of girls taking A-levels in STEM subjects
between 2016 and 2020.

e Three objectives underpin the European Union’s strategy on gender equality in Horizon 2020: 1) fostering
gender balance in research teams, in order to close the gaps in the participation of women; 2) ensuring
gender balance in decision making, in order to reach the target of 40% of the under-represented sex in
panels and groups and of 50% in advisory groups; and 3) integrating the gender dimension in research and
innovation content, and help improve the scientific quality and societal relevance of the produced
knowledge, technology and/or innovation.

Further, the Broadband Commission for Sustainable Development suggests a new target on digital proficiency.
By 2025, 60% of youth and adults should have achieved at least a minimum level of proficiency in sustainable
digital skills (Broadband Commission, 2018).

Setting targets implies a need for more robust, timely data, in order to monitor and assess progress. In
particular, indicators needed to assess gender digital equality fall in the Tier 3 category based on United
Nation’s criteria for its Minimum Set of Gender Indicators (UN Gender Stats, 2018). The survey highlighted a
number of efforts to gather gender statistics:

e The OECD’s online “Gender Data Portal” has become a leading global source for statistical indicators on
gender equality, and includes about 75 indicators shedding light on gender gaps in education, employment,
entrepreneurship, political participation, and social and economic outcomes. For example, the OECD Better
Life Index integrates information on gender inequality across its 12 domains of well-being. The OECD
Development Centre’s Social Institutions and Gender Index (SIGI) is a cross-country measure of discrimination
against women in social institutions (formal and informal laws, social norms, and practices) across
160 countries. Further, the OECD “Gender Initiative” monitors the progress made on gender equality,
through data and analysis in various fields, and provides best practices for achieving greater equality.

e The Association for Progressive Communications (APC), which undertakes a global mapping of actors and
gender-related initiatives related to ICTs aimed to identify key issues and gaps.

e A4A1 (Alliance for Affordable Internet), the Web Foundation, and the APC have developed a common set
of indicators on the digital gender divide, building on existing recommendations and methodologies for
gender-specific indicators and existing guidelines by ITU and the Partnership on Measuring ICTs for
Development Task Group on Gender.

e The ITU has developed disaggregated data on Internet use by women and estimates the digital gender gap
in Internet use. Also, the ITU measures and promotes progress towards ITU’s Connect 2020 Agenda, in
particular towards Goal 2 (Goal 2.5.A) aimed at reaching gender equality among Internet users by 2020.

G20 economies’ efforts to support efforts in other countries,
especially developing countries

A number of G20 economies implementing a number of measures in relation to the Roadmap further provided
information about programmes put in place to support gender-related efforts in other countries, particularly
developing ones. In this respect, some of the most active G20 economies include Australia, Canada and
Germany. Examples of the types of support initiatives provided in these countries can be seen in Box 11.
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BOX 11. G20 ECONOMY PROGRAMMES SUPPORTING GENDER EQUALITY
EFFORTS IN OTHER COUNTRIES

Australia has put in place the Girl Effect and Women’s World Banking (WWB):

e The Girl Effect helps build young women’s leadership, voice and agency in Bangladesh through an
innovative research model, the Technology Enabled Girl Ambassadors (TEGA). TEGA trains young women
aged 18-24 in data collection techniques and mobile technology to collect real-time data in their
communities. Thanks to the insights gained by analysing these data, the “Girl Effect” and its partners’
programmes can better address the concerns of women and girls. TEGA also build agency and leadership
for young women through strengthening their voice, and increasing confidence, leadership and connections
through the development of new digital skills.

e Building on WWB's experience fostering digital solutions for low-income women throughout the world,
Australia is supporting WWB over the next four years to expand their programmes in South East Asia.
Increasing the reach and use of digital financial services is a key strategy to help overcome the financial
inclusion gender gap. WWB will test innovative programmes such as driving the uptake and use of
mobile accounts by women in Indonesia, and supporting digital insurance service providers in Cambodia
expand into new areas.

Canada is supporting four initiatives at the global level:

e  GIRLS Inspire which aims to break the cycle of child, early and forced marriage by increasing access to
education and training for girls and women through open, distance, and technology-based learning in
select Commonwealth countries with a high prevalence of child marriage.

e Preparing Haitian Youth for Digital Jobs aims to create the enabling conditions for young Haitians,
especially women and girls, to find employment in the digital economy through the design and
evaluation of locally adapted online courses, development of job matching platforms, and support for
telecommunications engineers.

e The Skills for Employability Project aims to strengthen and expand the African Institute for
Mathematical Sciences (AIMS) Industry Initiative (linking AIMS’ academic programme, students and
alumni to industry to enhance employability post AIMS) and the AIMS Co-operative Programme (Co-op
Programme) in Senegal.

e Improving Prospects for Digitally Enabled Livelihoods aims to create optimal conditions to enable
young Egyptians, mainly women, to take advantage of the entrepreneurial and employment
opportunities that the digital economy offers by piloting and testing localised high-quality curricula for
the development of digital skills.

e  Further, in collaboration with the Nile National University and the Cairo-based Industrial Training
Council, Canada develops a curriculum focused on creating digital and business skills to seize
employment opportunities by global outsourcing platforms, such as business process outsourcing
companies, and on leveraging digital products and services through the development of applications.
The aim is to support mainly young women to step out of the informal economy and to take advantage
of the entrepreneurial and employment opportunities of the digital economy (IDRC, 2017).

Germany, in addition to the mentioned #Skills4Girls initiative has also the Girls Innovation Camp initiative,
initiated by Deutsche Gesellschaft fiir Internationale Zusammenarbeit (GIZ) on behalf of the Federal Ministry
for Economic Co-operation and Development (BMZ) in co-operation with the Indonesian Ministry of
Education and Culture as well as Intel Indonesia. The aim is to address the need to improve gender equality
in the workplace by raising the digital skill levels of women. Organised for the first time in 2016, the Girls
Innovation Camp offers hands-on training in design thinking for innovation, career guidance and provides an
introduction to the basics of teamwork, leadership and gender mainstreaming to female students and
teachers. The initiative aims to foster innovation among students and teachers using technology in order to
prepare them for jobs in the digital economy. In addition to Intel, GIZ is currently co-operating with other IT
companies such as IBM, Axioo or the local developer hub Dicoding.
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Complementing policy actions: The role of the private and civil society sectors

There are a range of private sector and civil society initiatives aiming at improving technical access and
affordability of broadband and mobile networks, that complement government policy actions and which could
also offer lessons. These include the APC’ connectivity access project, aimed at shedding light on barriers and
best practices to access, coverage and affordability in Africa, Latin America and South Asia. GSMA’s Connected
Women Commitment Initiative is pushing mobile operators to increase the proportion of women in their
mobile Internet and/or mobile money customer base by 2020. To date, 32 mobile operators have made 46 formal
commitments to reduce the gender gap in their mobile money and/or mobile Internet customer base across
Africa, Asia and Latin America, driving an effort to accelerate the digital and financial inclusion of women. In 2017,
enabling solutions had been delivered to more than 17 million women (Broadband Commission, 2017a). Finally,
the Women's World Banking mobile money initiative fosters access to financial services and resources by women
in developing countries (Women’s World Banking, 2018). It already works together with governmental
partners as the Australian government (Department of Foreign Affairs and Trade), the Ministry for Foreign
Affairs of Finland and the Swedish International Development Cooperation.

In addition, there are many examples of public-private partnerships aimed at building STEM skills for women
(Box 12). There are also a number of civil society initiatives that target increasing gender diversity in
entrepreneurship and in tech companies, including Astia Silicon Valley, which is a global not-for-profit
organisation that aims to provide female entrepreneurs with capital, connections, and guidance to fuel highly
innovative, women-led ventures around the globe (Astia, 2018). Further, “Women 2.0” is a media company in
the field of female entrepreneurship and technology that offers “content, community and conferences for
aspiring and current innovators in technology” (Women 2.0, 2018).

BOX 12. PUBLIC-PRIVATE PARTNERSHIPS AIMED TO IMPROVE STEM SKILLS

Examples of public-private partnerships that aim at bridging the gender skill gap include:

e  Microsoft, together with the Australian Business and Community (ABCN) Programme, has initiated the
Digigirlz programme and Careers Days to expose high school students to the high-tech world (Microsoft,
2018). The DigiGirlz give middle — ansd high school girls the opportunity to learn about careers in
technology, and participate in workshops on digital technologies. Microsoft has also founded the
HerTechPath programme to inspire girls to consider a career in technology (Her Tech Path, 2018).

e  Ericsson’s Connect to Learn programme was launched in 2010 by Columbia University, Millennium
Promise and Ericsson with the aim to improve access to quality secondary education for girls, by
providing scholarships and bringing ICTs to schools in remote, resource-poor parts of the world, over
mobile broadband. To date the initiative covers 22 countries and has benefitted around 80 000 students
and engaged 16 mobile operators. Currently, the largest student base is in Myanmar (Ericsson, 2018).

e Nokia started partnering with UNESCO to foster gender equality through a network of partnerships with
other corporations, universities and social networks. Nokia’s StrongHer employee network promoting
gender diversity in the organisation provides best practices for the network’s partners to increase
female labour participation in all industries, including ICTs (Nokia, 2018).

e The Motzilla Foundation, in partnership with UN Women, launched Mozilla Clubs to train women and
girls in digital literacy skills. This project targets women and girls in both formal and informal settings
ranging from Vancouver to Papua New Guinea.

e  Virtual Skills School is an innovative learning platform by UN Women dedicated to provide a “second
chance” to get into a path of increased opportunity and continued learning. The platform provides
foundational learning materials on financial literacy and business development (UN Women, 2018b).

e VEON in partnership with the Capital Administration and Development Division and the Federal
Directorate of Education in Pakistan have launched the Jazz Smart Schools Programme which is
dedicated to improve the quality of education across 75 public female high schools by introducing
technology-driven blended learning solutions in the Islamabad Capital Territory (Jazz, 2018).
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In addition, a number of initiatives by governmental agencies and international organisations exist:

e The Broadband Commission’s Working Group on “Digital Gender Divide” contributes with reviews of
existing normative frameworks in order to develop a set of recommendations which address the digital
gender divide and foster the equal inclusion of women and girls in broadband access and use, and its
Working Group on “Broadband and Gender” analyses the role that ICTs and the Internet can play in
advancing gender equality agendas, including equal access to new technologies by women and girls.*

e The ITU supports a wide range of initiatives focusing on digital skills and digital literacy, including its
Digital Skills Toolkit for the digital economy. The Digital Skills Toolkit includes a series of recommendations
on designing digital skills training programmes for women, such as designing skills development programmes
for in demand jobs. Further, it includes recommendations for pedagogical adjustments to make them
more inclusive of women. (ITU, 2018b) The International Girls in ICT Day campaign (ITU, 2018c), as well
as its GEM-TECH Awards, is an annual special achievement award for outstanding performers and role
models in gender equality and mainstreaming in the area of ICTs (ITU, 2018d). This campaign has
succeeded in incentivising events and digital skills training for 362 000 girls and young women in
171 countries since it was launched in 2011 (Girls in ICT, 2018).

e The ITU-International Labour Organisation (ILO) Digital Skills for Decent Jobs for Youth campaign is a
global initiative to scale up action and impact on youth employment in support of the 2030 Agenda for
Sustainable Development. It unites the efforts of 22 United Nations entities, the private sector, foundations,
governments and other partners, the campaign seeks to incentive a range of stakeholders to train
5 million young women and men with job-ready digital skills by 2030. One of the concrete deliverable
stakeholders can commit to undertake is to implement programmes designed to equip more young
women with job-ready digital skills (Decent Jobs for Youth, 2018).

e EQUALS is a ground-breaking global initiative delivered by a committed partnership of governments, civil
society, the private sector, and research institutions working together to bridge the digital gender divide
in the areas of access, skills, leadership, and research. The Skills Coalition, led by UNESCO and Germany,
are working to guide global policy on gender transformative skills training and contribute to a digital
skills innovation fund.

e UNESCO has launched the MOOC on media and information literacy (MILMOOC, 2018) to empower
young girls and boys through providing them with the necessary competence in media and information
literacy. UNESCO supports the site with capacity building for youth organisations, including youth
organisations involved in promoting gender equality and women’s empowerment, to integrate media
and information literacy in the policy and operation of their strategy. The site is currently available in
English and Arabic.

1. www.broadbandcommission.org/workinggroups/Pages/digital-gender-divide.aspx and
www.broadbandcommission.org/workinggroups/Pages/bbandgender.aspx.

Notes

1. See https://www.shetrades.com/en/about#about.

2. Sheryl Sandberg is the Chief Operating Officer of Facebook and founder of Leanin.org.

3. India’s Policy for Women 2017 legislation is not included as it was still under preparation at the time of the
survey. Under this new policy, efforts will be made to increase women’s access to an effective use of digital
technologies through promotion of start-ups of women owned enterprises while addressing their access barriers
to ICT and digital financial services. Effective use of ICT for education at all levels will be promoted amongst
women with emphasis on rural and semi-urban areas.
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Chapter 6

BRIDGING THE DIGITAL GENDER
DIVIDE: WHAT ROLE FOR POLICY?

Empowering women in the digital era entails putting in place a number of interrelated and complementary
policies. They need to encompass measures related to: increasing awareness of the digital gender divide
and addressing stereotypes; strengthening women’s participation in STEM and in high-technology
sectors, as well as women’s digital and soft skills; fostering women’s entry and re-insertion in the labour
market and entrepreneurship; using digital tools to address the digital divide; addressing cyber violence
towards girls and women and online security; fostering evidence-based gender-related policy.

Addressing the digital gender divide requires awareness and strong co-operation across stakeholders,
and tackling gender stereotypes is fundamental. Girls and women are accumulating disadvantages and
face increased barriers to their full participation in the digital world. Girls tend to participate less in
disciplines that would allow them to perform well in a digital world (e.g. STEM and ICTs); use digital
tools and participate in platforms to a lesser extent, also when it comes to advancing their businesses
(in addition to receiving relatively less financing). This comes on top of the traditional obstacles and
discrimination they face in the analogue world. Countries need to act promptly to intervene and
redress this situation.
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Empowering women in the digital era:
Key policy recommendations for the G20

New digital tools are empowering, and can serve to support a new source of inclusive global economic growth.
To fully seize this opportunity it is essential to step up efforts and ensure that the digital transformation
represents a leapfrog opportunity for women and a chance to build a more inclusive digital world. The G20
efforts are an important and timely step forward towards better policies to close the digital gender gap.

The present report has shed light on many of the root causes contributing to the digital gender divide in G20
economies and beyond. Among them, hurdles to access and use of ICT devices and digital technologies,
affordability issues, education (or lack thereof) and lack of technological literacy, safety concerns, as well as
inherent biases and socio-cultural norms that lead to gender-based digital exclusion. The latter at times may
also take the form of a “glass-ceiling”, preventing women also in developed economies from expressing and
developing their leadership abilities and entrepreneurial endeavours.

While G20 economies have already put in place a number of important actions aimed at narrowing the gender
gap, more needs to be done in light of the many worrying signs of a widening digital gender divide and the
compounded effect that its different components may have in the future. Hurdles to access, affordability, lack of
education as well as inherent biases and socio-cultural norms curtail women and girls’ ability to benefit from the
opportunities offered by the digital transformation. The combination of girls’ relatively lower educational enrolment
in those disciplines that would allow them to perform well in a digital world (e.g. STEM and ICTs), coupled with
women’s and girls’ limited use of digital tools and relatively scarcer presence or activity on platforms — e.g. for
business purposes — suggest a potential scenario of widening gaps and greater inequality. If one adds to this the
fact that women receive comparatively less financing for their innovative endeavours and are often confronted
with “glass ceilings” curbing their professional ambitions (especially so in tech industries), the picture that emerges
is far from positive and points to a vicious circle that could lead to a widening of digital gender divides.

Policy, especially in the form of co-ordinated and complementary actions, may reverse these trends and forge
a more inclusive path. Addressing the digital gender divide requires raising awareness and tackling gender
stereotypes, while at the same time enabling enhanced, safer and more affordable access to digital tools and
fostering strong co-operation across stakeholders to remove barriers to girls and women'’s full participation in
the digital world. This can be achieved also by means of leveraging digital technologies themselves, and the
opportunities that these may offer once made accessible.

This report provides the basis for furthering G20 efforts and constructing an innovative, ambitious, and pro-
active G20 agenda to bridge the digital gender divide. The following action areas stand out:

Enhance access to and improve the affordability of digital technologies

Connecting the many million women that still lack access to broadband and mobile networks is of paramount
importance to foster a more inclusive digital world. Public national or regional broadband plans, public tenders and
(municipal) networks provided through private-public partnerships, as well as the promotion of competition and
private investment, coupled with the design and implementation of suitable regulations can help enhance both
access and affordability. In addition coverage, especially in remote areas, can be promoted by means of competitive
pricing strategies in public tenders, through public-private partnerships (OECD, 2018b) and through municipal networks,
which can fill the gaps in underserved areas and provide substantial service in a region, city or smaller town.
Finally, universal service can be a way to reach out to rural areas with low population densities (OECD, 2018b).

Access-related policies could be coupled with gender-oriented targets for broadband access and usage. While
measures of this type can already be found in national broadband plans, innovation plans or digital agendas of
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about half of the countries worldwide (AU DSS, 2017), more countries could follow this example and include
gender equality targets for Internet and broadband access and use.

Bridging the digital gender gap not only requires infrastructure investments but also making digital technologies
more affordable, as cost remains one of the key obstacles for women to access the Internet. In certain low-
income households accessing the Internet entails having to sacrifice key household purchases such as food,
health care and clothing (OECD, 2018b). Recognising the existence of gender disparities in technology access
and use, some G20 economies have put in place programmes aimed at addressing such concerns. Argentina
and South Africa, for instance, use financial resources from universal service funds to support ICT access for
women and girls; Canada included in its Budget 2017 a new Affordable Access programme assisting service
providers to offer low-cost home Internet packages to interested low-income families (OECD, 2018b); Australia
has incentives targeting female customers aimed at fostering adoption of ICTs (e.g. discounts on mobile
devices). Alternatively, some countries pursue broadband for all and international development programmes
as a way to provide Internet access, also and especially to women.

The target expressed by SDG 9c — to connect each woman to the Internet by 2020 — shows that the issue of
access is at the top of the international political agenda. But, at the current pace, universal access will not be
reached before 2042. Among the ideas put forward to tackle this issue is the redefinition of the “affordable
Internet” goal to the “1-for-2-goal”, which would entail pricing 1 Gigabyte of Internet access at not more than
2% of a person’s monthly income — as compared to the current 5% (A4Ai, 2016). To ensure affordable access, the
Broadband Commission (2017a) recommended improved understanding of affordability issues, reduced costs
of devices and services, improved network coverage, capacity and quality, and safe and accessible public
access facilities to serve women.

Boost skills

Education is one of the most powerful tools that policy makers may leverage to bridge the digital gender
divide. It is essential to equip and train women and girls with the skills needed to participate and thrive in the
digital transformation, and to educate the rest of society so as to curb socio-cultural norms that discriminate
against women and their use of digital means. This could be obtained in several ways. Among them are
undertaking campaigns aimed at awareness raising and education that demonstrate that women and girls are
well-suited and perfectly able to perform STEM and ICT-related jobs. Showcasing female role models would
help convey the idea that female leadership is as “normal” as male leadership. Pedagogical approaches
fostering mixed-gender teamwork, especially in STEM-related subjects, could help forge working together with
women as the new “normal” and demonstrate the value that diversity brings. Lastly, the pervasiveness of the
Internet and of social platforms may be leveraged to convey these messages on a recurrent basis, targeting
specific user cohorts and customising messages to make them more effective.

The novel evidence provided in this report shows that, at the age of 15, the gender gap in terms of skills for the
digital era is not clear-cut, yet at a later stage, when a mix of skills is considered working women seem less
likely to be high performers than men. Moreover, women often face extra barriers to participating in adult
education. With the returns to skill analysis here showing that ICT skills can play a role in narrowing the gender
wage gap, it is clear that a comprehensive approach to addressing gender gaps in skills, career choices and
employment outcomes is needed.

This is particularly the case given the evidence that the skills which are in highest demand in digital intensive
sectors, i.e. self-organisation, managing and communication, and advanced numerical skills, are more frequently
displayed by men than by women. While to date, many of the G20 economies have efforts to get more women
and girls engaged in STEM and to help ensure that the workforce of tomorrow has the necessary skills to succeed,
these efforts may need to be reinforced and implemented over long time periods, if they are to succeed.
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Part of the solution may be to consider “training the trainers”, i.e. support teachers and provide them with the
skills needed to deliver a digital skills-related curriculum. When doing so, it would be important to bear in mind
gender-related considerations, so that when teaching, e.g. in primary and/or secondary schools, both the
material and the teaching methods would facilitate women and girls’ upskilling and their integration in the
digital world. One variant of this is to offer single sex classes when teaching technical subjects, to use gender-
neutral textbooks and to support engagement in extracurricular activities. Online courses, technology camps
and mentoring activities are educational instruments that can serve both the pupils and the trainers, providing
them with access to frontier knowledge and to best practices.

Finally, fostering private-public partnerships, including between academia and the private sector, can help
identify and jointly develop the skills that are demanded by the labour market in the digital era, including
STEM skills. This requires reflection on the form that these partnerships can take, and on the sharing of costs
that private and public entities should sustain, in order for the labour force of the future to be prepared for the
opportunities and challenges raised by the digital transformation.

Facilitate labour market participation and on-the-job learning

The diffusion of digital technologies may offer further opportunities for workers to participate in the labour
market while enjoying more flexible schedules related to where and when to work. This may in turn help
parents combine work and family duties, and promote formal female employment as a consequence. If skills
and labour market rewards grow with experience, as is likely the case for management capabilities, allowing
women to accumulate working experience is likely to reduce the gender pay gap. In the United States, for
instance, such gaps tend to be lower in industries where working arrangements are more flexible (Goldin,
2014). Furthermore, greater working experience helps build professional networks and allows women to
benefit from network externalities, which is likely to further empower working women. However, the benefits
of flexibility may come at the cost of lower job quality (OECD, 2017a). It is therefore important to avoid that
such flexible arrangements translate into longer working hours and a more blurry separation line between
work and personal life, and that flexibility does not simply translate into greater stress.

Participation in the labour market and employment in high-quality, high-pay jobs can be hindered by
discrimination. The analysis focusing on the role of skills in the digital transformation showed that while skills
account for a substantial part of the gender wage gap, there is a part of the gap that cannot be explained by
any of the factors which can be controlled for (including e.g. a worker’s country, sector or occupation of
employment), nor on a number of observable characteristics of the worker herself. This “residual” gap can be
shaped by a number of economic and social phenomena, one of which is discrimination. Distinguishing the
exact importance of discrimination, however, is impossible, given that cultural norms which are not country-,
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industry- or occupation-specific also contribute to the “residual” gap in this analysis.

Policy may want to use digital technologies to raise awareness on gender discrimination, or dispel stereotypes,
for instance about the split in household production duties between women and men, to reinforce women’s
curricula and participation in the labour market and develop women'’s skills and abilities. One way to enable
the upskilling of women and girls both in and out of the labour market, could be make use of MOOCs. Bayeck
(2016) explores MOOC learners’ demographics and motivations and finds that, while men generally tend to
participle in MOOCs to a higher extent, women participate more when group work is included in a MOOC.
Also, Bayeck et al. (2018) finds that female and male learners’ perception of single-gender grouping differs,
and that female students indicated less preference for single-gender grouping. Such perceptions appear to
vary across regions, with men in the Asia and Pacific region having a tendency to give more importance to
single-gender grouping, more than men and women from other regions of the world. Also, signs of much
needed change seem to emerge, with younger participants being less concerned with single-gender groups as
compared to older respondents. These findings underline the need to adopt collaborative approaches to
teaching and learning to contribute to address gender biases and erase stereotypes.
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Foster women’s entrepreneurship and engagement in innovation

Entrepreneurship skills have become even more important in a world where digital technologies offer to a
greater number of people the possibility to start or develop their own business. But risk aversion, scarce access
to seed funding, and rigid social and economic structures which limit the accumulation of funds, can jeopardise
both entrepreneurship and the innovation propensity of individuals. Further sharing international experiences and
good practices is essential. Participation of women in innovation activities can represent another important step
towards greater gender equality. This can be achieved by fostering the creation of mixed men-women teams
of researchers and investors, which is likely to reduce biases and enhance performance as a consequence.

Overcome normative barriers, increase safety and foster evidence-based
gender-related actions

Policies can be only effective if they also address the underlying factors that prevent women and girls from
fully participating in the digital transformation and from enjoying the benefits it offers. This in turns calls for
the need to address normative barriers and beliefs and to overcome stereotypes and biases.

Lack of awareness and language barriers may be reduced through promoting joint work with local (male)
helpers, who can teach women in rural areas of developing and emerging countries how to use the Internet
and other digital technologies. Further, those helpers could interact with women’s families and social circles to
demonstrate the importance of participating in the digital sphere.

Enabling women’s full participation in the digital economy requires reassuring women and girls, as women in
developing and emerging economies report sexual harassment and online safety as being among the main
reasons for their families’ opposition to them owning a mobile phone or using the Internet. Also in both
developed and developing economies, safe access to technology is crucial for women to stay connected, take
advantage of education and economic opportunities, and get information and support.

Countries structural responses to gender-based violence, for example by prohibiting gender-based violence in
digital spaces and protecting women’s rights to participate in the digital economy, free from violence. In
addition to containing gender-related violence and to sanctioning it when it occurs, countries may in addition
provide educational resources promoting the safe use of digital technologies and teaching women and girls how
to address safety issues, increasing their resilience and ability to protect themselves in a digital environment,
and promoting awareness of support networks. Further, countries should also protect women and policy making
must ensure that policies, legislations and regulatory processes uphold digital rights, and that fundamental
rights as freedom of speech and privacy are protected.

Collect gender-disaggregated data to inform digital policy

Data by gender are generally insufficient to monitor and evaluate gender-related policies. In order to collect
data allowing for the construction of gender-related indicators, and fine-tune existing guidelines for the
collection of gender and ICT-related data, countries need to complement existing data.

The Broadband Commission suggests to add more detailed and consistent evidence concerning the digital
gender gap, particularly at national and subnational levels. The Working Group’s proposed actions include:
1) collecting, analysing, and tracking data; 2) researching women’s access to and use of the Internet; and
3) publishing and sharing data and research. The Working Group recommends that sex-disaggregated data and
research should be published and shared among stakeholders in a safe and secure manner, within the limits of
data protection requirements, privacy considerations, and commercial confidentiality (Broadband Commission,
2017a). More generally, it would be important for initiatives to be co-ordinated and actors to work together to
leverage the knowledge and expertise of each stakeholder group, and commit to achieving concrete and
measurable impact.
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A G20 agenda for action on the digital gender divide

To drive positive change, G20 Ministers responsible for the digital economy could consider the following
concrete actions as the basis for a shared G20 ambition to bridge the digital gender divide and build a more
inclusive digital future. A possible agenda could include:

e The design and implementation of national digital strategies that actively aim at closing the gender
digital access, adoption and use gaps, and enhancing the affordability of digital technologies at the same
time as increasing online safety.

National digital strategies should include targets (both numbers and dates) for closing the digital gender
divide across at least four dimensions, namely:

— extend networks and digital access (e.g. through satellite) to rural areas

— promote access to and affordability and use of connected digital devices (e.g. smart phones, tablets,
laptops), especially for low-income individuals

—  boost availability and promotion of e-banking and mobile money, especially to women and other
disadvantaged categories

— increase online safety.

e Adapt national and G20 Skills Strategies to increase awareness of the digital gender divide, help address
stereotypes, target existing gender biases in education curricula, encourage greater female enrolment in
STEM studies and more generally, bridge the skills gender divide in the digital era.

Addressing the digital gender divide requires sufficient awareness and strong co-operation across
stakeholders and tackling gender stereotypes is critical. In many G20 economies, the digital gender divide
is particularly large in STEM education and in high-technology sectors that require STEM degrees.

G20 economies could consider making the following commitments:

— agree to establish (time bound) targets for women in STEM

create fund and grant schemes aimed at enhancing the enrolment of women in STEM education
— establish awards and prizes enhancing the visibility of women in STEM and in high-technology sectors
— implement awareness campaigns tackling socio-cultural norms and biases and stereotypes.

e Facilitate the labour market participation of women, at the same time as monitoring and ensuring job
quality and the provision of support services aimed at allowing women to work and pursue while being
mothers or having a family. It would also be important to pair labour market participation-related actions
with actions shaping investment for better targeted life-long training.

In 2016, the gap in labour market participation rate between men and women aged 15-64 was estimated
to be around 26% for the G20 economies. OECD analysis has found that those countries with the highest
shares of women working from home are also the ones that exhibit the highest employment rates and
that greater work flexibility goes hand in hand with higher employment rates among mothers.

o Foster women’s entrepreneurship and engagement in innovation, also through the promotion of
diversity in entrepreneurship and within teams of researchers and inventors.

G20 economies could take action across a number of dimensions, including:

— promote a more gender balanced composition of financing institutions, including venture capitalists
and public support agencies to private R&D
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— design prizes and incentive schemes for companies and organisations actively implementing gender-
neutral policies linked to measurable targets

— foster networking and gender inclusion in entrepreneurial and innovative activities.

e Foster evidence-based gender-related actions by collecting gender-disaggregated data. To this end, it
would be important to add a gender dimensions to data already collected by National Statistical Offices
which at present are not declined by gender (e.g. related to entrepreneurship, innovation, etc.) and to design
and implement the collection and publication in periodical reports (e.g. education and employment-
related reports) of gender-related statistics, also linked to the targets mentioned above. Initiatives such as
the OECD Gender Portal could further help collecting the evidence available in support of policy
assessment and or monitoring and benchmarking of progresses made.

e The publication of an annual Digital Gender Equality Report that is based on a common methodology and
indicators and the periodical collection. The Measurement Toolkit for the Digital Economy being prepared
for the G20 Digital Economy Task Force by the OECD in conjunction with the ITU and other international
organisations represents a robust starting point. Monitoring progress, benchmarking initiatives and
identifying best practices and high-impact measures is critical for keeping the momentum behind efforts
to close the digital gender divide.
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Annex of Chapter 3. Figures, tables and methodology

Figures

Figure A3.1. Share of women in tertiary graduates by field of study, 2015

As a percentage of total tertiary graduates in that field (unweighted averages across country)

Notes: “Total Tertiary” includes all types of tertiary-level qualifications — i.e. short-cycle tertiary qualifications (International Standard
Classification of Education [ISCED] 2011 Level 5), bachelor or equivalent level qualifications (ISCED 2011 Level 6), master or equivalent
level qualifications (ISCED 2011 Level 7), and doctoral or equivalent level qualifications (ISCED 2011 Level 8). Fields of education are
classified according to the 2013 ISCED classification of fields of education (UNESCO, 2015) then aggregated. Within each country, the
number of graduates in the ad-hoc created field is calculated summing graduates in the underlying fields. The so-calculated country shares
are then averaged across country. The category “Generic unknown” sums the “Field unknown” and “Generic programmes and
qualifications” categories; “Electrical engineering” encompasses “Electricity and energy” and “Electronics and automation”; “Mechanical
engineering” encompasses “Motor vehicles” and “Mechanics and metal trades”; “Chemistry and chemical engineering” encompasses
“Chemistry” (from the “Natural sciences, math and statistics” category), “Chemical engineering” and “Environmental protection
technology”. Countries covered are: Austria, Belgium, Czech Republic, Denmark, Germany, Estonia, Finland, France, Hungary, India,
Ireland, Israel, Italy, Korea, Lithuania, Luxembourg, Latvia, the Netherlands, Norway, Poland, Portugal, the Russian Federation, Slovak
Republic, Slovenia, Spain, Switzerland and Sweden.

Source: OECD calculations based on data from OECD (2017f), Education at a Glance 2017: OECD Indicators,
www.oecd.org/g20/OECDreport_Implementation G20 Roadmap.pdf.
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Figure A3.2. Gender wage gap by country in digital intensive industries

= Controlling for skills Not controlling for skills
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Notes: The figure shows the differences in hourly wages for men and women in percent for the sub-sample of employees in digital
intensive industries (controlling vs. not controlling for skills). Digital intensive industries are defined using a new measure for digital
penetration developed by Calvino et al. (2018). The estimates for the gender wage gap are based on OLS wage regressions (Mincer
equations) using data from PIAAC and control for the same covariates as in Figures 27 to 30, whereby for the gender wage gap (not
controlling for skills) the skill variables were excluded from the regressions. The skill measures are based on PIAAC and are taken from
Grundke et al. (2017).

Source: OECD calculations based on OECD (2017m), Survey of Adult Skills (PIAAC) (database), www.oecd.org/skills/piaac/.

Figure A3.3. Gender wage gap by country in less digital intensive industries
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Notes: The figure shows the differences in hourly wages for men and women in percent for the sub-sample of employees in less digital
intensive industries (controlling vs. not controlling for skills). Digital intensive industries are defined using a new measure for digital
penetration developed by Calvino et al. (2018). The estimates for the gender wage gap are based on OLS wage regressions (Mincer
equations) using data from PIAAC and control for the same covariates as in Figures 27 to 30, whereby for the gender wage gap (not
controlling for skills) the skill variables were excluded from the regressions. The skill measures are based on PIAAC and are taken from
Grundke et al. (2017).

Source: OECD calculations based on OECD (2017m), Survey of Adult Skills (PIAAC) (database), www.oecd.org/skills/piaac/.
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Tables

Table A3.1. Indicators of job-related task and skill requirements

Indicator of job-related
skill requirements

Items included in the construction of the indicator

ICT skills

Readiness to learn
and creative problem
solving

Managing and
communication

Self-organisation

Accountancy and selling

Advanced numeracy

G_QO05e Frequency of excel use

G_QO05g Frequency of programming language use

G_QO05d Frequency of transactions through Internet (banking, selling/buying)
G_QO05a Frequency of email use

G_QO05c Frequency of simple Internet use

G_QO5f Frequency of word use

G_QO5h Frequency of real-time discussions through ICT computer
G_QO01b Frequency of reading letters, emails, memos

G_Q02a Frequency of writing letters, emails, memos

G_QO06 Level of computer use required for the job

F_QO06b Frequency of working physically over long periods

1_QO04j I like to get to the bottom of difficult things

|_Q04m If | don't understand something, | look for additional information to make it clearer
|_Q04h When | come across something new, | try to relate it to what | already know

|_Q04b When | hear or read about new ideas, | try to relate them to real life situations to
which they might apply

1_Q04d | like learning new things

1_Qo04l | like to figure out how different ideas fit together

F_QO04b Frequency of negotiating with people (outside or inside the firm or organisation)
F_QO03b Frequency of planning activities of others

F_QO02b Frequency of instructing and teaching people

F_QO02e Frequency of advising people

F_QO04a Frequency of persuading or influencing others

D_Q11a extent of own planning of the task sequences
D_Q11b extent of own planning of style of work
D_Q11c extent of own planning of speed of work
D_Q11d extent of own planning of working hours

G_QO01g Frequency of reading financial invoices, bills etc.

G_Q03b Frequency of calculate prices, costs, budget

G_Q03d Frequency of using calculator

F_QO02d Frequency of client interaction selling a product or a service

G_QO03f Frequency of preparing charts and tables
G_Q03g Frequency of use simple algebra and formulas
G_QO03h Frequency of use complex algebra and statistics

Note: Note that the labels for two of the indicators in Grundke et al. (2017) have changed. “STEM-quantitative skills” are now labelled
“Advanced Numeracy skills” and “Marketing and Accounting skills” are called “Accountancy and Selling skills”.

Source: Grundke et al. (2017), “Skills and global value chains: A characterisation”, http://dx.doi.org/10.1787/cdb5de9b-en, based on OECD
(2017m), Survey of Adult Skills (PIAAC) (database), www.oecd.org/skills/piaac/.

Table A3.2. Classification of 36 ISIC rev.4 sectors in digital intensive

vs. less digital intensive, based on 2011-12 information

ISICrev. 4 Industry description Digital intensity

1-3 Agriculture, forestry and fishing [A] Less digital intensive
5-9 Mining and quarrying [B] Less digital intensive
10-12 Food products, beverages and tobacco [CA] Less digital intensive
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13-15

19

20

21

22-23

24-25

35

36-39

41-43

49-53

55-56

68

85

86

87-88

16-18

26

27

28

29-30

31-33

45-47

58-60

61

62-63

64-66

69-71

72

73-75

77-82

84

90-93

94-96

Textiles, wearing apparel, leather and related products [CB]

Coke and refined petroleum products [CD]

Chemicals and chemical products [CE]

Basic pharmaceutical products and pharmaceutical preparations [CF]

Rubber and plastics products, and other non-metallic mineral products [CG]

Basic metals and fabricated metal products, except machinery and equipment [CH]
Electricity, gas, steam and air conditioning supply [D]

Water supply; sewerage, waste management and remediation activities [E]

Construction [F]

Transportation and storage [H]
Accommodation and food service activities [I]

Real estate activities [L]

Education [P]

Human health activities [QA]

Residential care and social work activities [QB]
Wood and paper products, and printing [CC]
Computer, electronic and optical products [CI]
Electrical equipment [CJ]

Machinery and equipment [CK]

Transport equipment [CL]

Furniture; other manufacturing; repair and installation of machinery and

equipment [CM]

Wholesale and retail trade, repair of motor vehicles and motorcycles [G]
Publishing, audiovisual and broadcasting activities [JA]
Telecommunications [JB]

IT and other information services [JC]

Financial and insurance activities [K]

Legal and accounting activities, etc. [MA]

Scientific research and development [MB]

Advertising and market research; other professional, scientific and technical
activities; veterinary activities [MC]

Administrative and support service activities [N]
Public administration and defence; compulsory social security [O]
Arts, entertainment and recreation [R]

Other service activities [S]

Less digital intensive
Less digital intensive
Less digital intensive
Less digital intensive
Less digital intensive
Less digital intensive
Less digital intensive
Less digital intensive
Less digital intensive
Less digital intensive
Less digital intensive
Less digital intensive
Less digital intensive
Less digital intensive
Less digital intensive
Digital intensive

Digital intensive

Digital intensive

Digital intensive

Digital intensive

Digital intensive

Digital intensive
Digital intensive
Digital intensive
Digital intensive
Digital intensive
Digital intensive
Digital intensive

Digital intensive

Digital intensive
Digital intensive
Digital intensive

Digital intensive

Note: ISIC = International Standard Industrial Classification.

Source: OECD calculations based on Annual National Accounts, the OECD Structural Analysis Database (STAN), the OECD Inter-Country
Input-Output (ICIO) tables, PIAAC, International Federation of Robotics, World Bank, Eurostat Digital Economy and Society Statistics,
national labour force surveys, US CPS, INTAN-Invest and other national sources. For the methodology used, see Calvino et al. (2018).
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Table A3.3. Returns to skills in digital and less digital intensive industries

(1)

()

3)

(4)

(5)

(6)

Employees Self- Only non- Only
Variables Employees ploy dependent self- dependent
and self- employed employed
employed self-employed
Including Excluding
firm size firm size
Dependent variable: hourly real wages
-0.001 -0.010 -0.015 -0.072 -0.073 -0.086
(Digital sector) x (ICT skills)
(0.010) (0.011) (0.014) (0.044) (0.055) (0.063)
(Digital sector) x 0.007 0.011* 0.013* 0.033 -0.023 0.058
(management and
communication skills) (0.006) (0.006) (0.006) (0.048) (0.091) (0.064)
(Digital sector) x -0.000 0.006 0.003 0.004 0.086 -0.046
(accountancy and
selling skills) (0.006) (0.009) (0.009) (0.046) (0.060) (0.057)
(Digital sector) x 0.017*** 0.016** 0.017** 0.026 0.043 0.003
(advanced numeracy skills) (0.005) (0.006) (0.008) (0.042) (0.048) (0.064)
(Digital sector) x 0.014%**  0.018***  0.018*** 0.021 -0.005 0.022
(self-organisation skills) (0.005) (0.006) (0.006) (0.033) (0.072) (0.039)
(Digital sector) x -0.003 0.000 -0.002 -0.001 -0.004 0.025
(readiness to learn) (0.004) (0.006) (0.006) (0.026) (0.066) (0.047)
-0.000 -0.003 0.001 0.008 0.030 -0.074
(Digital sector) x (literacy)
(0.007) (0.011) (0.013) (0.095) (0.148) (0.069)
0.011 0.012 0.009 0.003 -0.015 0.094
(Digital sector) x (numeracy)
(0.008) (0.011) (0.012) (0.094) (0.156) (0.075)
. . 0.050%*** 0.055*** 0.050%** 0.079 0.040 0.086
Dummy variable for working
in a digital intensive industry ;) 54, (0.012) (0.012) (0.082) (0.108) (0.101)
0.089%*** 0.093*** 0.104%** 0.106*** 0.139%** 0.095%**
ICT skills
(0.009) (0.010) (0.010) (0.034) (0.043) (0.044)
Management and 0.039%**  0.039%**  0.043***  0.101*** 0.161%** 0.065
communication skills (0.004) (0.004) (0.005) (0.036) (0.055) (0.045)
Accountancy -0.024***  -0.029*** -0.037*** 0.009 0.003 0.022
and selling skills (0.005) (0.007) (0.007) (0.042) (0.064) (0.042)
0.009** 0.011%** 0.013** 0.007 0.007 0.010
Advanced numeracy skills
(0.004) (0.004) (0.005) (0.039) (0.044) (0.047)
0.023*** 0.021*** 0.010** -0.015 0.078 -0.046
Self-organisation skills
(0.003) (0.004) (0.004) (0.028) (0.051) (0.030)
-0.005 -0.009** -0.005 -0.019 -0.069 -0.005
Readiness to learn
(0.004) (0.004) (0.005) (0.024) (0.049) (0.034)
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0.007 0.008 0.002 -0.025 0.008 -0.033
Literacy
(0.006) (0.007) (0.008) (0.050) (0.094) (0.051)
0.041%** 0.041%** 0.051%** 0.111* 0.035 0.144%**
Numeracy
(0.009) (0.009) (0.011) (0.056) (0.090) (0.058)
0.038*** 0.038*** 0.041*** 0.057*** 0.055*** 0.059***
Age
(0.003) (0.003) (0.003) (0.013) (0.017) (0.015)
-0.000***  -0.000*** -0.000*** -0.001*** -0.000** -0.001***
Age squared
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
0.024*** 0.024*** 0.026*** 0.026*** 0.032*** 0.019*
Years of education
(0.003) (0.003) (0.003) (0.007) (0.009) (0.010)
Gender 0.121%** 0.131%** 0.139%** 0.264%** 0.257%** 0.248%**
(male=="," female==0)) (0.012) (0.012) (0.012) (0.049) (0.054) (0.074)

Dummy variable for working  0.067*** 0.070***
in a medium size firm (51-

250 employees) (0.007) (0.008)

Dummy variable for working ~ 0.151%*%** 0.151%**

in a big firm

(>250 employees) (0.012) (0.013)

Dummy variable for 0.056%** 0.063*** 0.077%** 0.214** 0.134* 0.258%**
good state of health

of the worker (0.015) (0.015) (0.020) (0.083) (0.070) (0.116)

Dummy variable for 0.076***  0.085***  0.100*** 0.248** 0.227** 0.257**
very good state of health

of the worker (0.015) (0.016) (0.020) (0.092) (0.090) (0.113)

Dummy variable for working  0.069***  0.085*** 0.105*** 0.516%** 0.482%** 0.538***
part time

(<=20 hours per week) (0.018) (0.021) (0.024) (0.074) (0.092) (0.084)

Dummy variable for being -0.427%**% - -0.591%**  -0.267***

a dependent self-employed (0.129) (0.044) (0.039)

Dummy for other -0.158** -0.241%**

self-employed (0.059) (0.055)

Observations 104 018 108 773 117 152 12 516 5441 7 075
R-squared 0.579 0.492 0.431 0.230 0.222 0.219
Adjusted R-squared 0.578 0.492 0.430 0.223 0.205 0.207

Notes: The dependent variable is the log of hourly wages. In addition to the shown covariates, the specification also includes fixed effects
for the country, industry and occupation the individual works in. The specification in column 1 is estimated for the sample of employees,
whereas the ones in columns 2 and 3 also include self-employed workers. The specification in column 4 only includes self-employed
workers, whereas columns 5 and 6 include self-employed workers who are not defined as dependent and self-employed workers who are
defined as dependent, respectively. Digital intensive industries are defined using a new measure for digital penetration developed by
Calvino et al. (2018). The skill measures are based on PIAAC and are taken from Grundke et al. (2017). The specification is estimated by
weighted OLS using individual senate weights to give each country the same weight in the regression, while robust standard errors are
clustered at the country level. All skill variables are standardised to mean zero and variance of one for the pooled sample using senate
weights to weight observations from single countries. (¥*** p<0.01, ** p<0.05, * p<0.1).Source: OECD calculations based on OECD (2017m),
Survey of Adult Skills (PIAAC) (database), www.oecd.org/skills/piaac/.
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Table A3.4. Skill supply by gender (conditional on the control variables from the wage regressions)

(1) () (3) (4) (5) (6) (7) (8)

(9)

. . Management and Accountancy and Advanced Self-organisation Readiness to . Problem
Variables ICT skills .. X . . . . Literacy Numeracy .
communication skills selling skills numeracy skills skills learn solving
Gender (male=="1," -0.032%** 0.133*** -0.056*** 0.152*** 0.050*** 0.002 -0.108*** 0.143*%* -0.015
female==0)) (0.009) (0.012) (0.010) (0.014) (0.011) (0.014) (0.007) (0.008) (0.012)
0.014*** 0.023*** -0.004* 0.010%** 0.005* -0.021%** -0.003 0.002 -0.018***
Age
(0.002) (0.002) (0.002) (0.002) (0.003) (0.003) (0.002) (0.002) (0.002)
-0.000*** -0.000*** 0.000 -0.000*** -0.000 0.000*** -0.000 -0.000 0.000
Age squared
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
0.043%** 0.008*** -0.010%** 0.020*** 0.002 0.028*** 0.010*** 0.023*** -0.001
Years of education
(0.003) (0.002) (0.002) (0.003) (0.002) (0.003) (0.002) (0.002) (0.003)
Dummy variable for 0.104*** -0.020 0.025** -0.044*** 0.015 -0.022%** 0.005 0.008 0.016
working in a Digital
intensive Industry (0.010) (0.012) (0.011) (0.011) (0.011) (0.009) (0.006) (0.006) (0.010)
Dummy variable for g 7euxs 0.038%** -0.172%%* 0.082%** -0.101%** 0.025%* 0.014 -0.001 0.007
working in a
medium-size firm q - a a
(51-250 employees) (0.007) (0.008) (0.008) (0.010) (0.008) (0.012) (0.009) (0.010) (0.013)
Dummy variable for 0.125%** 0.019 -0.271%** 0.140%*** -0.103*** 0.064*** 0.014* 0.009 0.017
working in a big firm
(>250 employees) (0.009) (0.013) (0.012) (0.012) (0.014) (0.010) (0.008) (0.010) (0.014)
Dummy variable for 0.028*** -0.004 -0.002 -0.033*** 0.040%** 0.015 -0.005 0.030** 0.018
good state of health
of il e (0.007) (0.012) (0.007) (0.010) (0.016) (0.017) (0.010) (0.011) (0.017)
Dummy variable for 0.042%** 0.006 -0.009 -0.031** 0.081%*** 0.103*** 0.023** 0.020* 0.037**
very good state of
health of the worker (0.009) (0.010) (0.007) (0.011) (0.013) (0.017) (0.009) (0.011) (0.014)
Dummy variable for -0.119%** -0.174%** -0.039*** -0.003 -0.002 0.133*** 0.005 0.011 0.055***
working part time
(<=20 hours per week) (0.011) (0.014) (0.009) (0.009) (0.014) (0.013) (0.007) (0.008) (0.010)
ICT skills 0.189*** 0.263*** 0.273%** 0.156*** 0.083*** 0.019* 0.030%** 0.106***
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(0.010) (0.011) (0.010) (0.009) (0.013) (0.009) (0.007) (0.007)
Management and 0.103*** 0.199%** 0.050%** 0.139%** 0.163*** 0.000 -0.004 -0.003
communication skills (0.005) (0.006) (0.006) (0.008) (0.005) (0.005) (0.005) (0.007)
Accountancy and 0.178*** 0.247*** 0.278*** 0.078*** 0.005 -0.012%** 0.012%** -0.008
selling skills (0.005) (0.007) (0.011) (0.006) (0.006) (0.004) (0.004) (0.007)
Advanced 0.145%** 0.049%** 0.218*** 0.013** 0.082*** -0.022*** 0.048*** 0.010
numeracy skills (0.007) (0.006) (0.009) (0.006) (0.006) (0.005) (0.004) (0.006)
Self-organisation 0.070%** 0.114%** 0.051%** 0.011%* 0.124*** 0.006 0.004 0.013**
skills (0.004) (0.006) (0.004) (0.005) (0.006) (0.004) (0.004) (0.005)
endiness to learn 0.034*** 0.124*** 0.003 0.064*** 0.115*** 0.017*** 0.008 0.030***
(0.005) (0.005) (0.004) (0.006) (0.005) (0.006) (0.005) (0.009)
. 0.023* 0.001 -0.023%** -0.052%** 0.017 0.051%** 0.784%** 0.512%**
Hteracy (0.012) (0.012) (0.008) (0.012) (0.012) (0.017) (0.011) (0.017)
0.040*** -0.009 0.023*** 0.118*** 0.012 0.025 0.811*** 0.314***
Numeracy
(0.010) (0.012) (0.008) (0.010) (0.011) (0.016) (0.006) (0.020)
Observations 104 018 104 018 104 018 104 018 104 018 104 018 104 018 104 018 77 682
R-squared 0.705 0.461 0.548 0.450 0.312 0.282 0.759 0.766 0.675
Adjusted R-squared 0.704 0.461 0.547 0.449 0.311 0.281 0.758 0.766 0.675

Notes: The dependent variables are the standardised individual skill endowments, whereby each column represents a specification with one of the skill variables as dependent variable (denoted in the column
header). For each skill variable, an OLS regression of workers skill endowments on the covariates from the wage regressions in Figure 22 is estimated (except for the interaction terms; see also Table A3.3, column 1).
The skill measures are based on PIAAC and are taken from Grundke et al. (2017). The estimation sample comprises all employees who reported an hourly wage in PIAAC and are included in the specification of Table
A3.3, column 1. In addition to the shown covariates, the specifications also include fixed effects for the country, industry and occupation the individual works in. The estimation sample comprises all employees who
reported an hourly wage in PIAAC. The specification is estimated by weighted OLS using individual senate weights to give each country the same weight in the regression, while robust standard errors are clustered
at the country level. All skill variables are standardised to mean zero and variance of one for the pooled sample using senate weights to weight observations from single countries. (¥*** p<0.01, ** p<0.05, * p<0.1).

Source: OECD calculations based on OECD (2017m), Survey of Adult Skills (PIAAC) (database), www.oecd.org/skills/piaac/.
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Table A3.5. Skill supply by gender (including the self-employed; conditional on the control variables from the wage regressions)

(1)

()

3)

(4)

(5)

(6)

()

(8)

(9)

. . Management and Accountancy and Advanced Self-organisation Readiness to . Problem
Variables ICT skills . . . N X ) Literacy Numeracy .
communication skills selling skills numeracy skills skills learn solving
Gender (male=="1, -0.032%** 0.133%** -0.056*** 0.152%** 0.050%** 0.002 -0.108*** 0.143%** -0.015
female==0)) (0.009) (0.012) (0.010) (0.014) (0.011) (0.014) (0.007) (0.008) (0.012)
0.014%** 0.023*** -0.004* 0.010%** 0.005* -0.021%*x* -0.003 0.002 -0.018***
Age
(0.002) (0.002) (0.002) (0.002) (0.003) (0.003) (0.002) (0.002) (0.002)
-0.000%** -0.000%** 0.000 -0.000%** -0.000 0.000%** -0.000 -0.000 0.000
Age squared
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
0.043%* 0.008%*** -0.010*** 0.020%** 0.002 0.028%** 0.010%** 0.023%** -0.001
Years of education
(0.003) (0.002) (0.002) (0.003) (0.002) (0.003) (0.002) (0.002) (0.003)
Dummy variable for 0.104%** -0.020 0.025%* -0.044%*x* 0.015 -0.022%** 0.005 0.008 0.016
working in a Digital
intensive Industry (0.010) (0.012) (0.011) (0.011) (0.011) (0.009) (0.006) (0.006) (0.010)
Dummy variable for g g7gxs 0.038%** -0.172%** 0.082%** -0.101%** 0.025%* 0.014 -0.001 0.007
working in a
medium-size firm
(51-250 employees) (0.007) (0.008) (0.008) (0.010) (0.008) (0.012) (0.009) (0.010) (0.013)
Dummy variable for 0.125%** 0.019 -0.271%** 0.140%** -0.103%** 0.064%** 0.014* 0.009 0.017
working in a big firm
(>250 employees) (0.009) (0.013) (0.012) (0.012) (0.014) (0.010) (0.008) (0.010) (0.014)
Dummy variable for 0.028*** -0.004 -0.002 -0.033%*x 0.040%** 0.015 -0.005 0.030** 0.018
good state of health
of the worker (0.007) (0.012) (0.007) (0.010) (0.016) (0.017) (0.010) (0.011) (0.017)
Dummy variable for 0.042%*x* 0.006 -0.009 -0.031%* 0.081%** 0.103%** 0.023%* 0.020* 0.037**
very good state of
health of the worker (0.009) (0.010) (0.007) (0.011) (0.013) (0.017) (0.009) (0.011) (0.014)
Dummy variable for -0.119%** -0.174%** -0.039%** -0.003 -0.002 0.133%**x* 0.005 0.011 0.055%**
working part time
(<=20 hours per week) (0.011) (0.014) (0.009) (0.009) (0.014) (0.013) (0.007) (0.008) (0.010)
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. 0.189%** 0.263%** 0.273%** 0.156%** 0.083%** 0.019* 0.030%** 0.106%**
1T skl (0.010) (0.011) (0.010) (0.009) (0.013) (0.009) (0.007) (0.007)
Management and 0.103%** 0.199%** 0.050%** 0.139%** 0.163%** 0.000 -0.004 -0.003
communication skills (0.005) (0.006) (0.006) (0.008) (0.005) (0.005) (0.005) (0.007)
Accountancy and 0.178%** 0.247%** 0.278%** 0.078%** 0.005 -0.012%** 0.012%** -0.008
selling skills (0.005) (0.007) (0.011) (0.006) (0.006) (0.004) (0.004) (0.007)
Advanced 0.145%** 0.049%** 0.218%** 0.013** 0.082*** -0.022%** 0.048%** 0.010
numeracy skills (0.007) (0.006) (0.009) (0.006) (0.006) (0.005) (0.004) (0.006)
Self-organisation 0.070%** 0.114%** 0.051%** 0.011** 0.124%%* 0.006 0.004 0.013**
skills (0.004) (0.006) (0.004) (0.005) (0.006) (0.004) (0.004) (0.005)
0.034%** 0.124%** 0.003 0.064%** 0.115%** 0.017*** 0.008 0.030%**
Readiness to learn
(0.005) (0.005) (0.004) (0.006) (0.005) (0.006) (0.005) (0.009)
. 0.023* 0.001 -0.023%** -0.052%** 0.017 0.051%** 0.784%** 0.512%**
Hteracy (0.012) (0.012) (0.008) (0.012) (0.012) (0.017) (0.011) (0.017)
0.040%** -0.009 0.023%** 0.118%** 0.012 0.025 0.811%** 0.314%**
Numeracy
(0.010) (0.012) (0.008) (0.010) (0.011) (0.016) (0.006) (0.020)
Observations 104 018 104 018 104 018 104 018 104 018 104 018 104 018 104 018 77 682
R-squared 0.705 0.461 0.548 0.450 0.312 0.282 0.759 0.766 0.675
Adjusted R-squared 0.704 0.461 0.547 0.449 0.311 0.281 0.758 0.766 0.675

Notes: The dependent variables are the standardised individual skill endowments, whereby each column represents a specification with one of the skill variables as dependent variable (denoted in the column
header). For each skill variable, an OLS regression of workers skill endowments on the covariates from the wage regressions in Table A3.3 is estimated (except for the interaction terms; see Table A3.3, column 3).
The skill measures are based on PIAAC and are taken from Grundke et al. (2017). The estimation sample comprises all employees and self-employed workers who reported an hourly wage in PIAAC and are included
in the specification in Table A3.3 column 3. In addition to the shown covariates, the specifications also include fixed effects for the country, industry and occupation the individual works in. The dummy variables for
firm size are not included, as over 60% of the self-employed did not report information on the firm size. The specification is estimated by weighted OLS using individual senate weights to give each country the same
weight in the regression, while robust standard errors are clustered at the country level. All skill variables are standardised to mean zero and variance of one for the pooled sample using senate weights to weight

observations from single countries. (*** p<0.01, ** p<0.05, * p<0.1).

Source: OECD calculations based on OECD (2017m), Survey of Adult Skills (PIAAC) (database), www.oecd.org/skills/piaac/.
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Table A3.6. Differences in skill returns by gender and digital vs. less digital intensive industries

(1)

()

(3)

(4)

(5)

(6)

Employees Employees and self-employed
Al Digital Less digital Al Digital Less digital
Variables . intensive intensive . . intensive intensive
Industries . X . X industries . . . .
industries industries industries industries
Dependent variable: hourly real wages
-0.038*** -0.037*** -0.043*** -0.038*** -0.037*** -0.045%**
(Gender) x (ICT skills)
(0.008) (0.007) (0.012) (0.010) (0.009) (0.014)
(Gender) x 0.012* 0.018* 0.007 0.014%** 0.016* 0.014
(management and
communication skills) (0.006) (0.009) (0.007) (0.007) (0.009) (0.009)
(Gender) x (accountancy 0.004 0.003 -0.001 0.004 0.002 0.002
and selling skills) (0.007) (0.007) (0.010) (0.007) (0.008) (0.011)
(Gender) x 0.019%** 0.023*** 0.017 0.017** 0.018** 0.017
(advanced numeracy
skills) (0.007) (0.006) (0.010) (0.008) (0.008) (0.0112)
(Gender) x 0.008 0.003 0.012 0.011 0.007 0.015
(self-organisation skills) (g ggg) (0.007) (0.009) (0.007) (0.007) (0.010)
(Gender) x -0.021%**%  -0.027** -0.017* -0.020%%  -0.026** -0.016
(readiness to learn) (0.007) (0.011) (0.009) (0.007) (0.011) (0.010)
-0.002 -0.001 -0.003 -0.003 0.006 -0.013
(Gender) x (literacy)
(0.011) (0.016) (0.012) (0.014) (0.021) (0.016)
0.019 0.014 0.024 0.016 0.007 0.026
(Gender) x (numeracy)
(0.012) (0.015) (0.014) (0.014) (0.020) (0.016)
0.110%*** 0.104*** 0.115%*** 0.111%*** 0.101%** 0.120%**
ICT skills
(0.009) (0.008) (0.012) (0.010) (0.009) (0.014)
Management and 0.037%**  0.034*** 0.038***  0.037***  0.037*** 0.035%**
communication skills (0.004) (0.007) (0.004) (0.005) (0.006) (0.006)
Accountancy -0.026*** -0.027*** -0.022%** -0.028*** -0.031*** -0.021***
and selling skills (0.004) (0.006) (0.006) (0.005) (0.006) (0.007)
Advanced numeracy 0.007 0.012** 0.001 0.009* 0.017** 0.001
skills (0.005) (0.005) (0.007) (0.006) (0.006) (0.007)
0.025*** 0.038*** 0.014** 0.023*** 0.036*** 0.011*
Self-organisation skills
(0.004) (0.006) (0.005) (0.004) (0.006) (0.006)
0.003 0.005 0.004 0.001 0.004 0.000
Readiness to learn
(0.005) (0.007) (0.006) (0.005) (0.008) (0.007)
0.008 0.009 0.005 0.009 0.005 0.012
Literacy
(0.005) (0.008) (0.007) (0.006) (0.010) (0.009)
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0.036***  0.044*** 0.027*** 0.039*** 0.051*** 0.026***

Numeracy
(0.008) (0.011) (0.008) (0.008) (0.011) (0.009)
0.039***  0.043*** 0.034*** 0.039*** 0.044*** (0.032%**
Age
(0.003) (0.004) (0.003) (0.003) (0.004) (0.003)
Age squared 0.000***  0.000*** 0.000*** 0.000*** 0.000*** 0.000***

(0.000)  (0.000)  (0.000)  (0.000)  (0.000)  (0.000)

0.023***  0.023*** (0.024*** 0.024*** 0.024*** 0.024***
Years of education
(0.003)  (0.003)  (0.002)  (0.003)  (0.003)  (0.002)

Gender 0.127***  0.131*** 0.113*** 0.137*** 0.140*** 0.125***

(male=="1," female==0)) (0012)  (0.012)  (0.014)  (0.011) (0.012)  (0.014)

. - . . 0.067***  0.075*** 0.062*** 0.070*** 0.080*** 0.062***
Dummy variable for working in a medium size

firm (51-250 employees) (0.007)  (0.008)  (0.010)  (0.008)  (0.008)  (0.010)

Dummy variable for working in a big firm 0.151***  0.153*** 0.149*** 0.151*** 0.157*** 0.145***

(>250 employees) (0012)  (0.013)  (0.013)  (0.013)  (0.013)  (0.014)
Dummy variable for 0.056%** 0.053*** (0.057%** 0.063*** 0.062%** 0.064%**
good state of health

of the worker (0.015)  (0.014)  (0.018)  (0.015)  (0.016)  (0.017)

. 0.076*** 0.079*** 0.071*** 0.086*** 0.092*** (0.078***
Dummy variable for

very good state of health of the worker (0.014) (0.012) (0.019) (0.015) (0.018) (0.018)

. . . 0.071***  0.056**  0.084*** 0.087***  0.075** 0.097***
Dummy variable for working part time

(<=20 hours per week) (0019)  (0.025)  (0.016)  (0.022)  (0.028)  (0.019)

Dummy variable for y

mmy 0.4260%%  OHT g 4ognen
being a dependent
self-employed (0.127)  (0.270)  (0.132)
Dummy for “other” 0.16a%x% 0096 (o0 paus

self-employed
(0.059) (0.064) (0.069)

Observations 104 711 50 406 53612 109 480 52 605 56 168
R-squared 0.578 0.587 0.574 0.492 0.511 0.480
Adjusted R-squared 0.577 0.586 0.574 0.492 0.510 0.479

Notes: The dependent variable is the log of hourly wages. In addition to the shown covariates, the specification also includes fixed effects
for the country, industry and occupation the individual works in. Digital intensive industries are defined using a new measure for digital
penetration developed by Calvino et al. (2018). The skill measures are based on PIAAC and are taken from Grundke et al. (2017). The
specifications in columns 1 and 4 include workers from all industries, whereas columns 2 and 5 (3 and 6) only include workers from digital
intensive industries (less digital intensive industries). Specifications in columns 1 to 3 are estimated for the sample of employees, columns
4 to 6 also include self-employed workers. The specification is estimated by weighted OLS using individual senate weights to give each
country the same weight in the regression, while robust standard errors are clustered at the country level. All skill variables are
standardised to mean zero and variance of one for the pooled sample using senate weights to weight observations from single countries.
(*** p<0.01, ** p<0.05, * p<0.1).

Source: OECD calculations based on OECD (2017m), Survey of Adult Skills (PIAAC) (database), www.oecd.org/skills/piaac/.
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Methodology

This analysis assesses the returns to different types of skills, i.e. cognitive as well as non-cognitive skills and
personality traits, by estimating individual level wage regressions (so-called Mincer regressions) on data from
PIAAC. To answer the question on what skills are needed for the digital transformation, it further investigates
whether these returns to skills differ between industries that are digital intensive, as compared to those that
have undergone the digital transformation to a lesser extent. Moreover, it also focuses on differences in skill
returns by gender to shed light on how skills policies might help in closing the gender wage gap and preparing
more disadvantaged groups of the population for the challenges posed by the digital transformation.

Differently from Hanushek et al. (2015) and Falck, Heimisch and Wiederhold (2016), the present study is the
first to include measures of task-based skills from Grundke et al. (2017). This is important for two reasons, one
policy-related, the other technical. On the one hand, markets reward cognitive as well as non-cognitive skills,
and policy makers need information about labour market returns to non-cognitive skills to be able to design
suitable education and training policies. On the other hand, the presence of an extra set of controls reduces
the extent to which possible omitted variables may bias our estimates. The estimated Mincer regressions
investigate whether the following skills are complementary to the digitalisation of the workplace: the cognitive
skills numeracy and literacy (as well as, in robustness checks, problem solving in technology-rich environments?);
the task-based skills ICT, managing and communication, accountancy and selling, self-organisation and
advanced numeracy skills; and the personality trait readiness to learn and creative problem solving.

The empirical hypothesis underlying the analysis is that sectors that are digital intensive should reward
workers’ skills differently, and possibly more (assuming equal supply of skills across sectors), than sectors that
have been penetrated to a lesser extent by the digital transformation (conditional on other worker-specific
observable characteristics, and other controls which are specified below). Such a hypothesis has its roots in the

|II

“canonical” model of human capital in Goldin and Katz (2009), where technological progress raises the
demand for skills. As some of the above-mentioned skills are easier to supply than others, the returns to skills
in the whole economy are expected to vary with the type of skill considered. If one assumes that advanced
numeracy skills are harder to shape than, e.g. managing and communication ones, or if they are rarer among
workers, one should expect markets to offer a higher premium for advanced numeracy than for managing and

communication skills.

In addition, workers with different skills may be carrying out different tasks, which in turn may have different
degrees of complementarity with technology (e.g. Acemoglu and Autor, 2012). While it would be natural to
expect that digital intensive sectors reward the same skill more than less digital intensive ones,? a task-based
perspective would allow for the existence of non-linearities in the way skills are rewarded relative to the
technological endowment of firms and sectors. Occupational polarisation, for example (Acemoglu and Autor,
2010), is well-known to have raised the wages of individuals, both at the top and bottom of the skill
distribution, because both these types of workers carry out tasks which cannot be substituted by computers.
Given all the above, the sign of the difference in skill returns between digital and less digital intensive sectors
remains ex-ante ambiguous.

These hypotheses are tested on the pooled sample of the working population of all 31 PIAAC countries and
economies, based on the following empirical specification, for each individual /:

log(wage),; = a, + a,DigInd,, + Diglnd,, = skills,p + skills',;y + x';6
THe T Oriva1s + Piscoos T Ui (1)

The dependent variable is the log of the gross hourly wage in US dollars (including bonus payments).* The
dummy variable Digind indicates whether an individual i works in a digital intensive industry. 2-digit ISIC rev.4
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industries are defined as digital intensive if they display a higher digital intensity than the median among all
36 industries (across countries,” see Table A3.2). The dummy variable for digital intensive industry is interacted
with each of the skill variables (i.e. the vector skills), namely: numeracy, literacy, ICT, managing and communication,
accountancy and selling, self-organisation, advanced numeracy skills, or readiness to learn and creative
problem solving.

The coefficients of interest are captured by the vector 8, which includes the coefficients of the interaction of
the digital intensive industry dummy variable and all the skill variables considered. A positive and significant
coefficient in the vector 8 indicates that individuals working in a job in a digital intensive industry are
additionally rewarded by labour markets for the specific skill under consideration, compared to the same jobs
being performed in less digitalised industries. This would imply that the use of digital technologies and the skill
under consideration are complements in the production process and signal the need for workers to acquire
those skills to cope with the increasing digitalisation of their workplaces.

The vector x includes additional covariates at the worker’s level, namely: age, age squared, years of education,
gender, two dummy variables for the size of the firm the individual works in (either medium-sized firm,
defined as having 51-250 employees; or large firm, having more than 250 employees, the comparison group
being small firms, defined as firms with up to 50 employees®), a dummy variable for whether the individual
works less than 21 hours a week (to account for possible part time-related patterns), as well as two dummy
variables for the state of health of the individual (good and very good health, the comparison group being poor
health). Fixed effects for countries (), for 18 aggregated industries (o) (OECD Trade in Value Added [TiVA] 18
industry list)” as well as for ISCO08-two digit occupations (p) are also included to control for unobserved wage
determinants at the country, industry and occupation level.® All specifications are estimated by weighted OLS
using individual senate weights, which are based on the population weights included in the PIAAC data set and
ensure that each country is given the same weight in the regression. Standard errors are clustered at the
country level. All skill variables are standardised to mean zero and variance one for the pooled sample using
senate weights to weight observations from single countries.

While advancing the returns to skills discussion in many ways, the present analysis nevertheless does not treat
the endogeneity of sectors explicitly, at least in this first stage. However, the high degree of consistency of
results across specifications buttresses the importance of selected cognitive and non-cognitive skills for wage
determination, and how these differ between digital and less digital intensive sectors.

Regarding the analysis of the returns to skills by gender, the empirical specification is the same of the one
described above, but the dummy variable for working in a digital intensive industry (DigInd) is replaced by a
dummy variable for being male (taking the value 1 if the individual is male and 0 if female). Accordingly, the
gender variable is excluded from the vector of control variables (x). For the regressions investigating the
differences of skill returns between men and women, the regressions were estimated for the sub-samples of
workers in digital and less digital intensive industries, respectively.

Annex notes

1. Problem solving in technology rich environments is not included in the baseline specification as this variable is
not available for France, Italy and Spain (as these countries did not participate in the test, the sample would
decrease by almost 30 000 observations) and suffers from non-response problems in the other countries. In
robustness checks where this cognitive skill measure is included, results do not change.

2. The higher level of technology adoption in digital intensive sectors can make individuals more productive for
each level of skill endowment, and this productivity is rewarded in the form of salaries (e.g. to motivate
workers). Firms in digital intensive sectors may also invest more in their internal organisation, so as to react
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flexibly to changes in the production environment, and may therefore be better at matching workers with the
job tasks that suit them the best. They may also be better at monitoring workers thanks to the technology
embedded in production.

3. The sample covers the following 31 OECD countries and partner economies: Australia, Austria, Belgium
(Flanders), Canada, Chile, the Czech Republic, Germany, Denmark, Estonia, Finland, France, Greece, Ireland, Italy,
Israel, Japan, Korea, Lithuania, the Netherlands, New Zealand, Norway, Poland, the Russian Federation (excluding
Moscow), Singapore, the Slovak Republic, Slovenia, Spain, Sweden, Turkey, the United Kingdom (England and
Northern Ireland) and the United States.

4. In a second specification, the dependent variable log of the monthly wage is used and results do not change.
Results can be obtained from the authors upon request.

5. In robustness checks, a digital intensive industry is defined as an industry with a higher digital intensity than the
75th percentile for all 36 considered industries (results can be obtained from the authors upon request).

6. The size classes are so-defined in the PIAAC dataset itself.

7. These 18 industries are aggregates of the 34 industries used in the OECD TiVA database, and include two
resource extraction sectors, nine manufacturing sectors and seven services sectors.

8. In robustness checks, combined fixed effects for countries and 18 aggregated industries (TiVA 18) are included
and results do not change. We also include fixed effects for 3-digit ISCO08 occupation categories and results do
not change. Results can be obtained from the authors upon request.
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