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Foreword

More than a year after the onset of the COVID-19 pandemic, the 
demand for digital skills development and better connectivity is greater 
than ever before. Re-building a safe, healthy and efficient working and 
social environment is a challenge that will require a collective global 
effort. Lack of digital skills and access to digital networks are barriers 
that not only slow down this joint effort, but exacerbate an already 
existing and stark digital divide.

The fifth edition of Digital Skills Insights offers a timely and pertinent 
collection of articles that tackle these issues, while examining the future 
digital skills ecosystem and the importance of digital skills in a world 

shaped by the pandemic. The 2021 edition features eight articles written by international experts, 
who provide original perspectives on several topics. The focus of the articles can be classified into 
two broad categories. 

The first set of articles offer a thought-provoking discussion on the different types of digital skills 
required in the context of the COVID-19 period, as well as those anticipated for a post-pandemic 
period. It also features an article that looks at humanitarian assistance and how digital skills training 
can help communities affected by crisis. The discussion in this set is enriched by an analysis of what 
existing digital skills frameworks offer and what skills acquisition would look like in a post-pandemic 
world.

The second set of articles presents concrete examples of digital skills policies, programs and 
initiatives from countries across different regions and shares lessons learnt. These articles take 
the reader on a journey which covers the learning experience of indigenous communities in 
Latin America, the interdependency of digital inclusion and digital literacy in India, the digital 
development priorities in the State of Qatar, and the most effective training methods to design 
student-centered distance learning classes in Mexico.

It is clear that in this period of continued uncertainty, a global collective effort is required to ensure 
that everyone everywhere has the digital skills and access to digital networks needed to adjust to 
a ‘new normal’, and come out stronger. I believe this publication will inspire and enrich ongoing 
discussions of what the ‘new normal’ means for the future of digital skills development.

 
Doreen Bogdan-Martin 

Director, Telecommunication Development Bureau (BDT) 
International Telecommunication Union
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About this publication

“Digital Skills Insights” is an online publication which puts together scholarly articles with a focus on 
the impact of digital transformation on capacity and skills development. It covers a wide range of 
topics that may affect people and their skills development. The publication seeks to provide a body 
of knowledge that will facilitate academic research and innovation exploring the linkages between 
emerging technologies and capacity development. It features current and new thinking that will 
contribute to informed policy debates and decisions among policymakers and regulators, as well as 
help the private sector to anticipate and plan for human capital requirements and skills development 
in order to remain competitive in a rapidly changing digital environment. The publication, which 
is released annually, features contributions from academic scholars and other researchers from all 
over the world. The purpose of the articles is to share views and scholarly opinions that will stimulate 
debate among its readers. Articles published are subjected to a quality assurance process through 
a peer review exercise. This publication is available on the ITU Academy platform. The published 
articles will also be subject to discussion at forums organized from time to time for members of ITU. 
Those interested in submitting an article for consideration in future editions of “Digital Skills Insights” 
should contact the ITU Capacity and Digital Skills Development Division at hcbmail@ itu .int.
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Introduction
By Susan Teltscher

Digital skills in the context of the 
ongoing pandemic

At the time of publishing this new edition of 
Digital Skills Insights, the COVID-19 pandemic 
will have disrupted the world for close to two 
years. In the 2020 edition, the research, policies 
and initiatives presented in the articles made 
an early attempt to consider the impact of 
the pandemic on digital skills and capacity 
development. Since then, almost every article, 
policy or programme published or launched 
on the topic has made reference to COVID-19. 
Indeed, there has been a surge in new studies 
and projects in the field of digital development 
because of the pandemic. With many activities 
moving online and people confined to 
home, good Internet connectivity became 
a top priority in countries around the globe. 
Furthermore, gaps in the availability of high-
speed Internet infrastructure were revealed, 
prompting policymakers, private companies 
and other stakeholders to take action to close 
them.

However, digital connectivity was not the 
only challenge that emerged during the 
pandemic. Moving activities online requires 
a digitally skilled population. The pandemic 
prompted a boom in the supply and use of 
digital tools, platforms, products and services 
(and companies providing such technologies 
and services emerged as major beneficiaries 
of the crisis). That in turn required workers 
and citizens to develop their skills in the use of 
digital technologies.

A surge in digital skills projects and 
initiatives

The past year has thus seen a steep increase 
in the amount of attention paid to the topic of 
digital skills – from researchers taking a more 

analytical and empirical approach (looking 
at digital skills requirements and digital skills 
gaps), to policymakers and providers of training 
programmes and skills development initiatives 
taking a practical approach (launching new 
programmes). Digital skills or capacities are 
now seen as a key enabler of countries’ digital 
transition and indispensable for its success. 
Strengthening digital skills has therefore 
become an integral part of national digital 
transformation strategies.

In light of this, the international community 
reinforced its focus on digital skills through 
the launch of partnerships, reports and other 
initiatives. Some examples are listed below.

• The United Nations Educational, Scientific 
and Cultural Organization (UNESCO) 
Global Education Coalition was established 
in March 2020. Its objective is to mobilize 
support to ensure the continuity of learning 
around the world during the pandemic, 
and it serves as a platform for collaboration 
and exchange for this purpose. This multi-
stakeholder partnership brings together 
175 institutions working in more than 100 
countries on the topics of connectivity, 
gender and teachers.1

• A report launched by the United Nations 
Children’s Fund (UNICEF) and the 
International Telecommunication Union 
(ITU) in December 2020 revealed that two 
thirds of school-age children (or 1.3 billion 
children aged 3–17 years old) have no 
Internet access at home. Because of school 
closures during the COVID-19 pandemic, 
these children were effectively left without 
education (UNICEF and ITU, 2020).

• At the end of 2020, the European Union 
published a post-COVID-19 Digital 
Education Action Plan 2021–2027. The plan 
defines guiding principles and strategic 
priorities for digital education and includes 
actions that will be undertaken to address 
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and bridge the digital skills gap in the 
European Union.2

• A new study released by the International 
Finance Corporation (IFC) found that the 
high demand for digital skills will create 57 
million jobs over the next decade and will 
result in the creation of about 114 million 
training opportunities across the five African 
countries they studied (IFC, 2021). This 
amounts to an estimated USD 11.1 billon in 
training opportunities through 2030, half of 
which are in reskilling existing workers and 
the other half in training the new workforce.

• The ITU–Cisco Digital Transformation 
Centre Initiative completed its pilot phase, 
in which more than 100,000 citizens in 
local communities and from marginalized 
groups received basic and intermediate-
level digital skills training through nine 
Digital Transformation Centres in Africa, 
Asia-Pacific and Latin America. The second 
phase of the Initiative was launched in July 
2021 and will focus on expanding and 
scaling the network.3

Several new digital skills training initiatives 
have also been initiated at the global level by 
large private sector players since the pandemic 
started. The following examples, which are not 
meant to be exhaustive, illustrate these trends.

• In 2020, Microsoft launched a global skills 
initiative to bring more digital skills to 25 
million people worldwide. Through the 
initiative, it provides free access to content 
in LinkedIn Learning, Microsoft Learn and 
the GitHub Learning Lab. In March 2021, 
Microsoft announced that it had succeeded 
in helping 30 million people gain access to 
digital skills. The courses offered cover a 
wide spectrum and include topics such as 
customer service, project management and 
data analysis.4

• In December 2020, Amazon announced 
that it will help train 29 million people by 
2025 through Amazon Web Services by 
offering free cloud computing skills training. 
Training will be provided through existing 
Amazon Web Services programmes as well 
as the development of new courses.5

• Huawei’s Information and Communication 
Technology (ICT) Academy, working in 
collaboration with local universities, moved 
many of its classes online as a response to 
the pandemic. This has enabled students 

around the world to be trained in core ICT 
skills. In addition, Huawei launched the 
Learn ON programme to work with Huawei 
ICT Academies worldwide. The programme 
provides high-quality resources, builds 
open platforms and offers necessary 
financial support.6

• The World Economic Forum included the 
topic of digital skills as part of the Davos 
Agenda 2021. They highlighted, among 
other points, that for organizations to fully 
benefit from technology they must develop 
a digitally skilled workforce. They argue 
that in the future economy, human talent 
will become the most important factor of 
production. They identify four essentials to 
addressing the skills gap: equal access to 
education, training, inclusive Internet access 
and committed leaders.7

• In July 2021, Facebook announced a 
partnership with Coursera to offer two 
new career certificate courses focusing on 
market analytics and software development. 
This will build on its existing courses on 
digital marketing and a digital skills course 
for minority communities in the United 
States already offered with Coursera, which 
were launched in 2020.8

These are but a few examples that illustrate 
the increased attention that is directed 
towards skills and education in a post-
COVID scenario. In addition to these global 
initiatives and projects, many country-level 
studies and projects were carried out looking 
at the impact of COVID-19 on learning and 
education. Several of the articles included in 
this publication make reference to, or provide 
further details on, such studies, programmes 
and initiatives.

Digital skills concepts and frameworks

An important feature of the debates around 
digital skills development, and the related skills 
requirements, has been the discussions on 
a common understanding of the concept of 
digital skills and which competencies exactly 
need to be strengthened as countries go 
through the digital transformation. There is 
plenty of literature on the classification and 
frameworks related to digital skills and how 
they can be used in the policy process. Some of 
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the research has been presented and discussed 
in previous editions of this publication. 
Additional studies have emerged over the 
past year, and the 2021 edition also features 
several articles that examine the conceptual 
approaches to digital skills.

ITU has taken a more practical approach 
towards the concept of digital skills and 
identified three levels of skills, with a focus on 
technical competencies or proficiencies (ITU, 
2018). Basic skills refer to foundational skills for 
performing basic tasks and cover hardware, 
software and basic online operations. 
Intermediate skills refer to skills that enable the 
use of technologies in more meaningful and 
beneficial ways. They include skills needed 
to perform work-related functions and they 
expand to account for changes in technology. 
Advanced digital skills are needed by 
specialists in ICT professions such as computer 
programming and network management. 
They include skills related to emerging 
technologies, such as artificial intelligence, big 
data, cybersecurity, the Internet of Things and 
app development, and are acquired through 
advanced formal education.

Others have taken a broader approach and 
include – in addition to technical skills – soft 
skills and other competencies required 
to succeed in the digital economy. The 
Broadband Commission (2017) has identified 
several cognitive and non-cognitive skills (such 
as interpersonal and communication skills) 
as part of the digital skills spectrum. Such 
concepts take a more holistic view and look at 
key skills required in the digital economy and 
society more generally rather than just technical 
competencies.

There are several global digital skills 
frameworks available. Those most commonly 
applied are the one developed by the 
European Commission (Digital Competence 
Framework for Citizens – DigComp) and the 
UNESCO Digital Literacy Global Framework. 
The DigComp framework, which was presented 
in Digital Skills Insights 2019, includes five 
competency areas – including technical and 
non-technical competencies – and specifies 
the knowledge, skills and attitudes required 

for each area. The Digital Literacy Global 
Framework supplements the DigComp 
framework by adding two competency areas in 
order to make the framework more applicable 
in a developing country context.

A recent World Bank study (Melhem & 
Jacobsen, 2021) takes yet another approach 
and uses the concept of ‘digital capabilities’ 
to refer to an organization’s ability to leverage 
staff resources to achieve its goals. Digital 
capabilities include not only digital skills but 
also digital capabilities in leadership and 
digital culture, all of which are necessary to 
successfully implement a digital transformation 
strategy. The study authors developed a 
digital capabilities framework around these 
attributes that countries can use and adapt 
in the planning of their digital transformation 
strategies.

In light of the multitude of available concepts 
and frameworks, what should policymakers 
wishing to strengthen digital skills in their 
countries focus on? What are the most suitable 
approaches towards developing digital literacy 
and skills at the national level? Clearly, there 
is no one-size-fits-all approach since each 
country is different in terms of its digital skills 
requirements, digital development, economic 
development, skills development, etc. As 
usual, general frameworks provide a point of 
departure and guidance.

Therefore, the responsible policymakers in a 
country are best advised to develop a digital 
skills framework adapted to their country’s 
specific situation, which they can then apply 
in the policymaking process. A good starting 
point is to review the internationally available 
frameworks, select one or several that are most 
relevant to the country’s context, and adapt 
them to cater to national requirements.

As a second step, countries should consider 
carrying out national skills assessments. This 
will help them take stock and identify the 
existing supply of and demand for digital 
skills, as well as existing skills gaps. It is also 
important to find out what the future demand 
for digital skills will be. The results of such 
assessments and analyses will be crucial for 
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designing the right digital skills strategies, 
policies and programmes. The national 
framework developed earlier will guide the 
skills assessment process and help identify the 
core sectors and competencies that need to be 
assessed.

The ITU Digital Skills Assessment Guidebook 
published in 2020 can be a useful tool for 
countries embarking on such an exercise. It 
offers a step-by-step approach to determining 
the digital skills gap and carrying out skills 
anticipation exercises. It also features the most 
important global digital skills frameworks that 
could be used as a basis to develop a national 
skills framework.

Overview of the publication

This year’s edition of Digital Skills Insights 
features a number of articles that reflect the 
abovementioned recent developments and 
debates. The eight articles in the publication 
can be broadly grouped into two main sets. 
The first set discusses the different types of 
digital skills required from a more academic 
perspective, in particular in the context of 
the pandemic and post-pandemic period, 
as countries accelerate their move towards 
the digital transition. It also features an article 
that looks at a specific development sector – 
humanitarian assistance – and demonstrates 
how digital skills training can help communities 
affected by crisis. The second set of 
articles presents concrete examples, from 
countries in different regions, of digital skills 
initiatives, policies and programmes; and 
provides insights on lessons learned and 
recommendations on the way forward.

Digital skills in a post-pandemic 
environment

The article by Travis Heneveld explores how 
the COVID-19 pandemic has affected digital 
skills development from the perspective of 
distance learning and Internet connectivity. 
He argues that the economic and social 
disruptions caused by the pandemic highlight 
the importance of last mile connectivity (LMC) 

for the development of digital skills. During 
the pandemic, everyone – from government 
and public health institutions to schools and 
rural farmers – has had to rely more than ever 
on affordable and resilient broadband and 
learn new digital skills to make use of the 
technologies.

The author uses the concept of connectivism 
(introduced by Downes in 2005), which refers 
to learning techniques – for example, massive 
open online courses – that use Internet 
technologies such as web browsers, email, 
social networks and others. He then relates 
connectivism to LMC, highlighting how the 
pandemic has intensified the importance of 
quality broadband access and exposed the 
digital skills gap even further.

Reviewing a number of recent digital skills 
initiatives, the author illustrates through 
concrete examples how they target digital skills 
development across different target areas and 
groups, including education, out-of-school 
youth, adult reskilling, underrepresented 
populations and the business sector. The shift 
towards digitization and skills development 
across these sectors and target groups, 
reinforced by the pandemic, requires reliable 
and affordable connectivity.

The author presents and discusses recent 
initiatives launched to respond to capacity and 
skills needs. For example, increased funding 
has been provided to improve data and 
monitoring for better evidence and to identify 
solutions; online learning content provided by 
global, regional and national providers from 
both public and private sectors increased 
significantly over the past year; and more 
partnerships and networks were established or 
reinforced to join forces among stakeholders 
in the field of digital skills and connectivity 
to scale activities and expand outreach and 
impact. He also identifies gaps, such as the 
need for communication service providers to 
complement their infrastructure deployment 
with initiatives that make content more 
accessible and drive digital skills uptake.

The article concludes by calling on 
governments and policymakers to build on 
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ongoing digital skills initiatives and ensure that 
Internet connectivity is an integral part of the 
‘digital skills paradigm’, and vice versa. Digital 
skills initiatives in areas such as agriculture, 
business, education, health, financial inclusion 
and e-government applications need to 
consider and address LMC in order to be 
effective.

The article by Gedeon Hakizimana focuses 
on an analysis of the different skill sets at 
different proficiency levels that are required 
across countries in light of the digital 
transformation. He points to the striking gap 
and short supply of digital skills in developing 
countries, particularly sub-Saharan Africa, and 
highlights the urgent need for countries to 
develop and adapt digital skills frameworks 
tailored to their specific needs. He argues that 
the successful development of digital skills 
requires active public–private partnerships and 
the involvement of all stakeholders, including 
policymakers, educational systems authorities, 
academia, the ICT industry, funding bodies and 
citizens in general.

The author analyses three types of skill sets: 
basic, intermediate and advanced digital skills. 
Basic digital skills can be subdivided into life 
skills and work skills. Intermediate digital skills 
are required by a wide range of job profiles in 
both developed and developing countries and 
are now key to access employment. Advanced 
digital skills are required by specialist ICT 
occupations and are in high demand by 
the public and business sectors alike. These 
skills encompass e-business skills and highly 
specialized computing and emerging 
technology skills, such as data scientists, 
Internet of Things engineers, and artificial 
intelligence and machine learning specialists. 
The author also stresses the importance of 
developing ordinary literacy and numeracy 
proficiency as a foundation for acquiring digital 
skills and the need to address those, especially 
in developing countries.

He points to the prevalent digital skills shortage 
– even in developed countries – and the skills 
gap between developed and developing 
countries. This is creating a second digital 
divide, in addition to the digital infrastructure 

and access divide. In sub-Saharan Africa, most 
demand will be for basic and intermediate 
digital skills (in all economic sectors) and will 
surge in the near future.

The author recommends that countries put in 
place well-organized digital skills frameworks 
in order to address the skills gaps. Different 
skills frameworks that can accommodate the 
different levels of skills have already been 
developed at the global level. Countries should 
use and adapt those frameworks to their 
individual context for maximum output.

He concludes with an appeal to turn challenges 
into opportunities. The window is open for job 
seekers to acquire digital skills and pick the 
best ICT jobs. There are huge opportunities 
for investments in training and education to 
cater to skills demand. For example, based on 
IFC figures, it is estimated that over the next 
decade, 114 million training opportunities in 
five African countries could emerge, providing 
for the creation of 57 million jobs. Success will 
require all stakeholders to synchronize their 
actions and create the necessary enabling 
environment. This includes urgent reform of 
training programmes to address the demand 
for a skilled workforce necessary for the 
economic development of countries.

The article by Emmanuel C. Ogu looks at 
post-pandemic learning and skills acquisition. 
The author highlights challenges, elaborates 
on the most important skill sets and provides 
suggestions on how to improve capacity 
development approaches and policies to 
ensure success.

The author first recalls the challenges faced 
by educators and learners following the 
abrupt transition to online-only learning when 
the pandemic started. Apart from the well-
known lack of access to high-quality Internet 
infrastructure, power supply and affordable ICT 
devices, learners also suffered psychologically 
due to extraordinary circumstances caused by 
the pandemic. Furthermore, online learning 
is not suitable to all types of skills acquisition; 
vocational training, for example, often requires 
practical/hands-on learning approaches to be 
effective.
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Looking at the post-pandemic future, the 
author explores and highlights the need to 
focus on personal character components 
such as courage, curiosity, mindfulness and 
leadership (among others), in addition to 
digital literacy competencies and other soft 
skills such as critical thinking, collaboration and 
communication. He argues that all of these 
traits will be needed to determine success in 
a post-pandemic digital future. The pandemic 
was a test bed for these traits and showed that 
those who emerged successful were those who 
were able to assume and make use of those 
skills.

Based on this analysis, the author argues that 
traditional learning models and frameworks 
applied in educational institutions do not take 
into consideration this entire basket of skills 
and therefore need to be transformed to equip 
learners with the capacities to thrive in the post-
pandemic digital future.

Such transformations and new approaches 
need to incorporate input from learners 
themselves and treat them as collaborators and 
co-creators rather than as mere consumers. 
Furthermore, educational policies should 
require that certain educational content be 
delivered online in the future rather than 
returning to pre-pandemic situations where all 
education was delivered face-to-face. This will 
improve the necessary skills, further develop/
strengthen educational technology platforms, 
and prepare learners and teachers for the next 
pandemic.

The author concludes by calling on 
policymakers and educators to take into 
consideration the soft skills required in the 
future digital skills ecosystem and incorporate 
the development of such skills into capacity 
development approaches and policies. In 
addition to the various technical/hard skills, 
such skills enable young graduates to become 
successful in the digital economy.

The next article, by Matthew Downer, focuses 
on a specific development sector by examining 
the role of digital skills in humanitarian 
assistance projects and initiatives, and 
highlights how the pandemic has accelerated 

the use of digital technology in humanitarian 
assistance.

The author, himself a practitioner in this field, 
first provides evidence that demonstrates the 
importance of providing digital skills training 
to communities affected by crisis, and how 
development organizations are supporting this. 
He focuses specifically on mobile technologies, 
given that these are the most common 
technologies for people requiring humanitarian 
assistance and provide popular applications 
such as mobile money or SMS. Most of the 
challenges refugees face when accessing 
online services are related to literacy, skills and 
relevant content in local languages.

The author highlights four key reasons 
why digital skills training is critical in the 
humanitarian work context: (i) to ensure that the 
assistance provided is efficient and effective, 
including by building trust among beneficiaries 
in the services provided; (ii) to promote digital 
inclusion since many beneficiaries have not 
used digital technologies and services before, 
and they often include marginalized groups 
such as women and persons with disabilities; 
(iii) to mitigate digital protection concerns by 
equipping people with the right knowledge 
and skills to better understand the technical 
and social risks of using digital technology; 
and (iv) to promote self-reliance and generate 
income by, for example, delivering coding 
classes to refugees that help them find suitable 
employment.

The article then provides a number of 
suggestions on how digital skills programmes 
can be implemented effectively in humanitarian 
contexts. Training should be tailored to the 
specific needs and lives of the communities 
to be trained and users should be involved in 
the design of the training. Programmes should 
include marginalized groups and training 
should be delivered in local languages. Using 
existing networks within the community helps 
raise awareness about the service and reach 
a larger number of people. Finally, training 
should be provided on a continuous basis 
over an extended period of time; for example, 
by working with local partners to ensure 
sustainability of the training programmes.
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Cross-regional examples of digital skills 
initiatives and programmes

The article by Khawar Iqbal and Frederick 
Van Gysegem presents how the State of 
Qatar is preparing its workforce for the digital 
transformation by implementing the Tasmu 
Smart Qatar programme and its digital skills 
initiatives. Their analysis is based on the 
results of a study that revealed the impact 
of technology on skills in the country and 
identified the skills gaps and future skills 
requirements. Based on the findings, they also 
propose solutions for the design of sustainable 
and effective digital skills strategies at both 
national and organizational levels.

The authors first present the approach that 
was applied in Qatar to develop a needs-
based digital skills strategy. This approach 
is called human intelligence planning and 
optimization. It comprises four steps: baseline, 
which analyses the current state of the 
workforce on a macroeconomic level; forecast, 
which projects future workforce supply and 
demand; gap analysis, which quantifies the 
mismatch between demand and supply; and 
recommendations on skill development needs.

The results of the study illustrate the key 
productivity changes that are expected to 
impact Qatar’s economic sectors between 
2020 and 2030, many of which are due to 
growth in digital technologies. It is expected 
that sufficient levels of digital skills will be key 
to harnessing economic efficiency gains across 
various sectors. A comparison between the 
expected demand for and the current supply of 
a digitally skilled workforce provided important 
insights on digital development priorities 
across sectors, with over 40 per cent of the 
workforce expected to require reskilling or 
upskilling because of changes to the nature of 
their jobs.

Among the most important competencies 
that will be required are those related 
to collaboration with robots, cobots and 
virtual reality/augmented reality (e.g. in the 
construction and manufacturing sectors), 
followed by those related to the use of 
administrative software and collaboration 

platforms, data science and cybersecurity. In 
addition, science, technology, engineering and 
math-focused industries will face an important 
skills gap, as well as the health-care, education 
and transport and logistics sectors, which are 
moving from traditional to technology-driven 
business models. The study also finds that 
despite automation and digitization, overall 
workforce demand in the country will increase 
by 5 per cent until 2030.

The authors then present some initiatives 
that have been launched in Qatar to address 
the digital skills gap. These include the 
development of a common digital skills 
framework, the launch of the Tasmu Centre 
of Excellence targeted at civil servants, and 
the Studio 5/6 lab targeted at young digital 
learners.

The article finally identifies three success 
factors for a successful national digital skills 
strategy. The first is to design inclusive, 
holistic and tailored policies adapted to the 
specific workforce environment. In Qatar, as 
in other Middle Eastern countries, there are 
unique challenges created by a multinational 
and fluctuating workforce, a high inflow of 
workers from abroad and reliance on foreign 
talent. In addition, heavy investments in the 
diversification of the economy accelerate 
economic and technological change in 
industries, which can increase existing skills 
gaps. All of these elements need to be 
considered in the digital skills policy design.

The second success factor is to create 
initiatives with tangible outcomes based on 
the results of thorough analyses. Individuals 
and organizations should both be part of the 
process. The development priorities identified 
in the study could be a starting point for 
designing concrete training initiatives. The third 
success factor is to engage actors involved 
in providing education and training, and 
create an ecosystem where all stakeholders 
come together in the discussion and design 
of the digital skills strategy. These include 
representatives from the public sector, 
employers, and education and training 
institutions.
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The authors conclude by emphasizing the 
importance of taking a systematic and analytical 
approach when assessing labour-market and 
skills requirements, and for designing needs-
based digital skills strategies, as was illustrated 
in the case of Qatar.

The article by Carlos Baca-Feldman and 
Erick Huerta Velázquez focuses on capacity 
development programmes targeted at 
indigenous communities in the Americas 
region. It presents experiences from delivering 
the ITU training programme for indigenous 
peoples in the region since 2005. The 
programme aims to provide indigenous 
communities with skills to use technology 
while respecting their cultural heritage, and 
helps communities operating their own local 
communication networks.

The ITU programme started in 2005 with a 
workshop delivered to different communities 
across the Americas region and was 
subsequently developed into a tailor-made 
training programme for indigenous people. 
In 2017, the programme was enhanced and 
two online and blended training courses 
focusing on community networks were created. 
The paper argues that the involvement of 
indigenous people and communities in all 
stages of course design and implementation 
was crucial to the success of the programme.

The article first looks at how indigenous 
people in the region incorporate ICTs in their 
ways of communication. The authors argue 
that indigenous communication is unique 
in the sense that it relates to where and how 
people and tribes live in their territories or 
land. Communication technologies therefore 
need to undergo a process of appropriation 
to adapt to those diverse ways of living. This is 
also why the community networks movement 
is rather strong in the region and includes 
elements such as sovereignty and autonomy 
of indigenous communication. Rather than 
communities adapting to the technologies, the 
understanding here is that the tools should be 
adapted to the principles, values and ways of 
life of those inhabiting the territory.

The authors then discuss different capacity 
development processes that were developed 
by indigenous communities (in collaboration 
with other partners) in the region on the topic 
of communication and technology. Based on 
a participatory approach involving indigenous 
organizations, the Techio Comunitario training 
programme was developed, targeted at 
indigenous technicians in telecommunications 
and broadcasting in Mexico. Elements from this 
programme were later incorporated into the 
ITU training programme that was developed 
in 2019. The programme runs online over the 
course of one year, with five modules lasting 
four weeks each followed by a 10-day face-to-
face training camp involving practical exercises 
in a real-life context. The focus of the course is 
on quality rather than quantity and participants, 
who are nominated by their communities, 
are limited in number. This ensures that the 
knowledge gained will be brought back to the 
communities and thus the programme has a 
much larger impact. A network of indigenous 
technicians is being established among those 
who took the course.

The authors conclude by highlighting the 
importance of gaining real experience in the 
context of rural communities (rather than in 
a lab) as part of the capacity development 
programme, and of the practical exercises 
being developed by the communities where 
the training takes place. Furthermore, building 
relationships and forming a community 
among the participants and the instructors 
is an important outcome of the training. This 
ensures continuity of the programme, with 
members sharing information and supporting 
each other to solve technical problems that 
occur once they return to their communities. 
Finally, a crucial element to the success of 
the training is to involve indigenous peoples 
and communities in the entire process, from 
design to implementation. This ensures that the 
technologies and their use are adapted to the 
special needs, cultural values and development 
goals of the indigenous communities.

The article by Sumeysh Srivastava looks at 
the link between digital skills and the digital 
divide, with a particular focus on India. The 
author highlights that less than 15 per cent of 
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the population in India have computer skills 
and 20 per cent have Internet skills, calling this 
a second-level digital divide beyond the first-
level access divide. He argues that the first-level 
divide is dependent on the second-level divide 
and that digital inclusion is dependent on the 
ability to use digital technology. Therefore, 
digital literacy initiatives in India need to take 
this into consideration.

The author first looks at the concept of digital 
literacy and its evolution over time. While at 
the early stage the concept was more focused 
on computer literacy and skill acquisition, it 
expanded later on – and with the evolution of 
the Internet – to include cultural, political and 
social dimensions. Most of these models are 
cognitive in nature and focus on how people 
process information.

One of models introduced in the article – the 
Technology Acceptance Model – can also be 
linked to digital literacy. It explains a user’s 
motivation to use technology by three factors: 
perceived usefulness, perceived ease of use 
and attitude towards use of the technology. 
The author argues that such factors need 
to be taken into consideration in digital 
literacy programmes and cites the results 
of studies that have revealed a relationship 
between users’ perceptions of ease of use and 
usefulness of technology, and digital literacy. 
He argues that digital literacy and Internet 
access must be seen as co-dependent and 
need to be evaluated together. The author 
also argues that access to technology and 
digital skills can affect human capabilities more 
broadly; for example, by increasing a citizen’s 
ability to access resources available online 
through mobile apps.

The article then moves on to present a number 
of government programmes and initiatives in 
India that aim to increase digital literacy and 
Internet access. He highlights that many first-
time Internet users are using smartphones 
(rather than computers) and infrastructure 
programmes should therefore take mobile 
access and devices into consideration. Usage 
patterns differ significantly according to 
age, gender, location, occupation, etc. and 
this needs to be reflected in digital literacy 

programmes. Informal, community-centred 
learning can act as a supplement to formal 
learning and therefore the author suggests that 
programmes should make use of community 
infrastructure networks, which often involve 
the local community in the development and 
management of them. Research has shown 
that this can improve digital literacy skills 
programmes and make them more effective. 
Efforts are under way in India to expand public 
Wi-Fi networks across the country, which 
also has the potential to expand community 
networks in India.

The author recommends that digital literacy 
programmes in India take into consideration 
the needs of the beneficiaries, in particular the 
fact that many of them are digitally illiterate 
and do not have Internet access. In order to 
mitigate this, the response from policymakers 
needs to go beyond infrastructure creation and 
must focus on building the ability of citizens to 
access and use digital technologies.

Digital skills vary significantly among individuals 
when it comes to factors such as age, 
gender, education and overall experience 
with technology. This affects their abilities 
to participate successfully in digital literacy 
training and assessments. Further data 
collection on the differences among users’ 
interaction with technology can improve the 
design of digital skills programmes. Finally, 
since a lot of government services are provided 
digitally in India, it is equally important to 
ensure the digital literacy of civil servants.

The article by María Cristina Cárdenas Peralta 
and Ana Lidia Franzoni Velázquez features 
a practical example from Mexico of distance 
education and digital skills training for teachers. 
It presents and discusses a methodology that 
was applied to assess teachers’ training needs 
during the pandemic and to subsequently 
develop and deliver tailor-made courses for 
them. The authors argue that by using the 
appropriate methodology, policymakers can 
design digital skills training programmes that 
engage the population and achieve higher 
impact.
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The article first provides a snapshot of 
Mexico’s digital access, in particular Internet 
and computer access. With the closure of 
schools and shift to online education from 
March 2020, household access was a critical 
factor in whether schoolchildren were able to 
take online courses or not. Less than half of 
households in Mexico had computers at home 
and less than a third of schoolchildren took 
online courses during the pandemic, with the 
situation especially challenging in rural areas.

The article then looks at teachers’ skills when it 
comes to using ICTs in the classroom. Mexico’s 
education system started to incorporate ICTs 
in 1997, mostly by equipping classrooms with 
digital devices and infrastructure. Recognizing 
that it was not sufficient to merely provide 
technological equipment, digital skills training 
for teachers and students was introduced in 
2009. As a result of these initiatives, when it 
comes to the use of ICT for education, teachers, 
students and schools in Mexico were better 
prepared to face the pandemic compared with 
the average for Organisation for Economic Co-
operation and Development countries.

Nevertheless, the difficulty in moving from 
face-to-face to distance education prompted 
the Mexican Chamber of Electronics, 
Telecommunication and Information 
Technology to develop a methodology to 
tailor courses based on identified learner 
needs, which is presented in the article. 
The methodology that was applied to the 
teacher training programme included five 
steps: training course design, implementation 
of a baseline survey, training delivery, 
implementation of a follow-up survey and 
issuance of diplomas.

Through in-depth conversations and 
surveys with teachers, the most required 

competencies and challenges when it comes 
to distance education were identified and then 
incorporated into the training course design. 
The training was delivered to 5,700 teachers, 
with over 80 per cent female participation. 
Follow-up surveys were then used to further 
improve the courses.

The authors find that very few teachers were 
able to combine high-technology and low-
technology approaches to help student 
learning during the pandemic. Reskilling and 
upskilling of teachers in areas of pedagogy 
and soft skills will therefore be required to 
cater to those needs. Personalized training can 
be very effective but should not replace peer 
work. The study also revealed the advantages 
of distance training, which is cost-effective and 
efficient, and can reach a wider population. In 
addition, distance learning provides the same 
quality of instruction to all pupils and flexibility 
in accessing knowledge.

In view of urban/rural infrastructure divides, it is 
important to design training in rural areas that 
makes use of, for example, free social networks 
offered by telecom service providers, and trains 
teachers in how to download materials and be 
consulted offline, among others.

The authors conclude by highlighting the 
importance of carrying out surveys and 
using focus groups, chats and other tracking 
mechanisms to design effective training 
courses. These will help identify teachers’ need 
and areas for improvement, and help schools 
monitor teacher performance. Finally, positive 
reinforcement for teachers – such as providing 
opportunities to share ideas and concerns, 
or issuing diplomas and certificates – can be 
effective and encourage success.
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Conclusion

While each article presented in this edition 
of Digital Skills Insights offers its unique 
perspective and ‘insights’, there are a few 
common points and messages that can be 
extracted.

First, with respect to the post-pandemic 
scenario, the acceleration of the digital 
transition the pandemic has caused will not 
fall back to a pre-pandemic level. Digitization 
will continue to spread rapidly and with it the 
demand for digital infrastructure and digital 
skills. The new tools, solutions, platforms 
and services that mushroomed during the 
pandemic will continue to be applied – 
and others will appear – as part of the new 
normal. With this trend, the demand for a 
digitally skilled population and workforce 
will continue to increase. It will stimulate job 
creation in areas, sectors and occupations that 
increasingly require digital skills knowledge 
and capabilities. It will also create huge 
opportunities for investments in training and 
skilling. We can therefore expect to observe a 
continuous expansion in the education, training 
and learning sector to cater to those needs.

Second, digital skills and digital access 
need to be seen in combination and as 
dependent on each other. Several articles 
highlighted the close relationship between 
the two and how one can reinforce the other. 
Therefore, infrastructure-related measures and 
programmes (in particular, LMC) need to be 
planned and implemented together with digital 
skills measures. Only if both are addressed 
together can the digital divide be narrowed.

Third, digital skills policies need to be 
designed and developed based on a solid 
methodological approach, applying systematic 

analyses and assessments. Before embarking 
on policy measures and initiatives, countries 
need to collect data and evidence to take stock 
of the status quo and identify local gaps and 
needs. The concept and design of national 
digital skills frameworks need to be adapted to 
countries’ labour-market and skills needs. It is 
crucial to involve all relevant stakeholders that 
are part of the digital skills ecosystem in the 
analysis, design and implementation of such 
frameworks and needs assessments, as well as 
the subsequent formulation of strategies and 
measures.

Finally, training efforts will only be successful if 
carefully designed and adapted to the needs 
of participants. All the articles that presented 
concrete case studies highlighted the 
importance of targeted training that takes into 
account the needs of user groups. For example, 
schoolteacher training should first assess 
the teachers’ specific needs and incorporate 
these into the course. Citizens/beneficiaries at 
large have very different requirements when 
it comes to learning, training and skills levels, 
according to gender, age, location, income 
groups, or whether they are students or adults. 
In addition, participants’ previous experience 
with technology also plays an important 
role in terms of training impact and should 
therefore be explored beforehand. Training 
of refugees needs to consider their specific 
situation and focus more on beginner-level 
digital skills and practical applications, such as 
mobile payments. Finally, the use of community 
networks and community-centred learning has 
been shown to increase the effectiveness of 
digital skills training and should be considered 
in the design and development of training 
programmes.
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From connectivism to connectivity: 
Digital skills in the COVID-19 context1

By Travis Heneveld

Introduction

More than ever, the economic and social 
disruption of the COVID-19 pandemic has 
emphasized how critical last mile connectivity 
(LMC) is for digital skills building and 
development. From the first lockdowns and 
emergency measures, governments and public 
health institutions have depended on social 
and other digital channels to raise awareness 
and promote responsible safety behaviour, 
while schools and businesses have relied 
more than ever on affordable and resilient 
broadband. For example, a farmer who used to 
drive to the village market to sell their harvest 
must now learn to coordinate logistics and 
pricing remotely. A young coder who once 
attended physical training sessions at a city 
centre maker space must now connect online 
using cameras and speakers. The rapid rise 
of digital connectivity as the primary form of 
interaction – including for everyday remote 
work, learning and general social and business 
interaction – has placed new demands on 
digital skills development practices worldwide.

While dependence on LMC has intensified 
since the start of the pandemic, so has 
the use of connectivism, a learning theory 
introduced by Stephen Downes in his paper An 
introduction to connective knowledge (2008). 
Downes uses the concept of connectivism 
to describe learning techniques “that can be 
observed via the interactions of numerous 
instances of knowledge” through Internet 
technologies such as web browsers, email, 
wikis, social networks and online discussion 
forums. Massive open online courses, with an 
estimated market size of USD 4.6 billion in 2020 
and projected to grow by 32 per cent annually 
through 2026 (MarketDigits, 2021), are a good 
example of effective connectivism.

As an avid observer of both behavioural and 
societal activity across all technology areas, the 
author has been struck by the extent to which 
connectivism and LMC are intertwined. The 
COVID-19 pandemic context has intensified 
the importance of reliable and affordable 
broadband connectivity, exposed digital skills 
gap even further and made effective and 
accessible initiatives even more necessary. 
When it comes to virtual learning, access 
to digital infrastructure – including phones, 
laptops and Internet connectivity – is essential. 
Resilient and affordable connectivity is a 
necessity if people are to learn and share 
information with others.

Prior to the pandemic, relevant digital skills 
connectivism led by industry, social partners, 
public authorities and education providers 
had already gained significant momentum. 
Thousands of virtual learning resources are 
available online (see a selection of digital 
learning platforms in Annex 1). For instance, 
the United Nations Educational, Scientific and 
Cultural Organization (UNESCO) identified 
47 country-level implementations of national 
digital skills strategic plans focused on 
competency areas such as communication and 
collaboration, digital content creation, problem 
solving and career planning (Law et al., 2018). 
Civil society also plays an active role. In India, 
for example, Plan International operates 104 
Digital Learning Centres,2 using a combination 
of Internet-based network solutions and 
sustained home visits to educate parents about 
blended learning, and to connect digitally and 
champion change from within communities.

Existing digital divide challenges are well 
understood. In terms of infrastructure, 10 per 
cent of the global population do not have 
access to electricity (International Bank for 
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Reconstruction and Development & World 
Bank, 2019), and the ‘3G coverage gap’ – 
those living outside areas covered by mobile 
broadband networks – now refers to 600 million 
people or 7 per cent of the world population 
(Bahia & Delaporte, 2020). With the cost 
of data-only mobile broadband above the 
targeted 2 per cent of monthly gross national 
income per capita in 84 out of 180 countries 
and fixed broadband access still unaffordable 
in 111 countries worldwide,3 affordability 
remains a key issue.

Language is a key barrier to local adoption 
and use, with only 10 languages making 
up 90 per cent of online content (Devlin, 
2019 and W3Techs, 2021 – see Table 1.1). 
Furthermore, large portions of the population 
in sub-Saharan Africa (34 per cent), South 
Asia (27 per cent) and the Arab states (20 
per cent) are considered illiterate,4 and men 
remain 21 per cent more likely to be online 
than women, rising to 52 per cent in the 
world’s least developed countries.5 In contrast, 
provision of digital government services has 
improved significantly: more than 84 per cent 
of surveyed countries now offer at least one 
online transactional service (United Nations 
Department of Economic and Social Affairs, 
2020).

The objective of this article is to explore how 
the COVID-19 context has affected digital skills 
development from the perspective of distance 
learning and connectivity requirements. First, 
we will examine how the pandemic context 
has influenced key target areas for digital skills 
development. We will then analyse actions 
taken by the private sector, international 
institutions and civil society to address the 
urgency of the situation, with a particular focus 
on initiatives that bridge the gap between 
digital skills content delivery and the provision 
of affordable Internet access. Finally, we 
will identify the action area gaps that still 
exist, and on which government policy and 
partnerships need to focus to help ensure a 
better future. A practitioner’s toolkit (Annex 1) 
and a list of essential digital skills for teachers 
(Annex 2) are included for information and 
reference. Digital technologies are a critical 
tool for socioeconomic inclusion but without a 

connected approach, progress will be confined 
to those with electricity and telecom services—
further isolating individuals and communities 
without such access and widening the digital 
divide.6

Digital development target areas in the 
age of COVID-19

As a guide to developing comprehensive 
digital skills strategies at the country level, the 
International Telecommunication Union (ITU) 
Digital Skills Toolkit (2018) defines five target 
areas for establishing digital skills development 
goals: 1) primary, secondary and tertiary 
education; 2) out-of-school youth; 3) adult 
reskilling; 4) underrepresented populations 
including women and refugees; and 5) life 
in the digital economy. Based on an analysis 
of more than 25 digital skills initiatives either 
launched or enhanced since the beginning 
of the pandemic,7 there is a significant trend 
towards initiatives that combine connectivism 
and LMC. With populations facing lockdowns, 
imposed distance learning and work from 
home restrictions, the main mobilization lever 
is to establish virtual links between content 
and students that are affordable, resilient 
and simple to use. As outlined in Figure 1.1, 
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Table 1�1: Top 10 most-used languages 
globally

Most-used 
languages in 

the world

Usage 
(%)

Most-used 
online by 
content

Usage 
(%)

English 15 English 61.8

Chinese 15 Russian 7.7

Hindi 7.2 Spanish 3.8

Spanish 6.9 Turkish 3.8

French 3.8 Persian 3.4

Arabic 3.7 French 2.7

Russian 3.6 German 2.1

Bengali 3.6 Japanese 1.9

Portuguese 3.2 Vietnamese 1.8

Indonesian 2.6 Chinese 1.3

Total 64.6 Total 90.3

Sources: Devlin (2019) (left side); W3Techs (2021) (right 
side)

https://www.itu.int/en/ITU-D/Digital-Inclusion/Documents/ITU%20Digital%20Skills%20Toolkit.pdf


examples of this connected connectivism exist 
across every digital skills target area.

Education

Education technology has been a high-growth 
area for several years, with global investments 
reaching USD 18 billion in 2019 and the overall 
market for online education projected to 
reach USD 350 billion by 2025.8 Since digital 
education platforms were already available 
when the pandemic hit, usage exploded 
almost immediately in such areas as language 
apps, virtual tutoring, video conferencing tools 
and online learning software. In the United 
Kingdom, for example, based on a survey 
of parents with children aged 11–15 taken 
between May and June 2020 (United Kingdom 
Office for National Statistics, 2020), 72 per cent 
of respondents said that schools had provided 
digital resources via online learning platforms. 
Keeping in mind that approximately 1.2 billion 
students found themselves unable to attend 
physical school settings,9 even a conservative 
estimate of the potential number of new online 
learning users is in the hundreds of millions.

The pandemic context has also influenced 
innovations in e-learning, such as the launch 
of a free, small-group tutoring session concept 

by Sal Khan, founder of the popular non-profit 
Khan Academy portal. Through Schoolhouse.
world,10 students can connect for free with 
volunteers around the world (Anderson, 
2020). Grass-root community initiatives to 
promote virtual learning have also been 
established. This is what Kenyan teacher Job 
Wafula Nukhwana did when he founded the 
Kibabii Online School during the pandemic to 
promote remote learning.11 Virtual schools with 
reliable broadband Internet and tools can help 
ensure that students keep learning and stay 
connected.

Out-of-school youth

While young people are often considered 
‘digital natives’, the reality is that most do 
not possess job-relevant digital skills and, 
as a result, jobs requiring coding and other 
advanced information and communication 
technology (ICT) skills go unfilled.12 High-
profile campaigns, such as the 2017 joint 
International Labour Organization and ITU 
Digital Skills for Decent Jobs Campaign, 
are helping reduce this gap by training 25 
million young people globally by 2030. 
Having resilient LMC infrastructure in place 
to upskill for job readiness, especially in low-
tech and low-resource communities, is a 
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Figure 1�1: LMC as an enabler for digital skills development initiatives
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critical success factor for such programmes. 
Global Youth Mobilization – a multisector 
coalition established in 2021 by six leading civil 
society youth organizations including World 
YMCA and Scouts/Girl Guides – made LMC 
a key recommendation for education policy, 
specifying the importance of access to reliable 
and affordable Internet connectivity and 
devices.

Another area of focus is around grass-roots 
computer programming initiatives for youth. 
The African Development Bank’s Coding for 
Employment Programme launched in 2018, 
for example, was primarily based on in-person 
training classes. In response to COVID-related 
school closures, national lockdowns and 
restriction of movement, the Programme 
moved to an online e-learning platform.13 
Course participation has increased significantly, 
with one source indicating an increase of 38.5 
per cent in Coding for Employment users within 
one week.14 Note also that the cost savings of 
e-learning over traditional learning, including 
travel and accommodation, can be factored 
into the total cost of connectivity investment.

The switch to online meetings and conferences 
during the pandemic has made it easier for 
job seekers of all ages to interact, share, 
network and learn with prospective peers 
and employers (Gichora et al., 2010; Abbott, 
2019; Rolnick et al., 2019). This is especially 
relevant for out-of-school youth with a home 
Internet connection. In September 2020, for 
example, Caribbean Girls Hack,15 Restore 
a Sense of I Can16 and IBM hosted a virtual 
global conference17 that included 24 hours of 
hands-on coding sessions. Connected students 
from around the world came together to learn 
enterprise computing, coding skills and how to 
build innovations.

Even ‘hybrid’ virtual events that combine on-
site meetings with online participation require 
reliable connectivity and device access. The 
COVID-19 pandemic has enhanced the use of 
digital spaces and made it possible to combine 
coding, mentoring and interactive game 
sessions into one digital skills event, but those 
without access to the Internet are unable to 
participate.

Adult reskilling

Digital skills learning and connectivity are 
critically important for today’s job market. It 
is well documented that global trends such 
as digitization, clean energy and automation 
will change the skill sets needed in many 
industries (World Economic Forum, 2020). Jobs 
in such areas as quantum computing, fintech, 
artificial intelligence (AI) and machine learning 
are all projected to grow significantly in the 
next five years (Vaccarino & Pelucchi, 2021). 
Furthermore, connected and digitally proficient 
populations are ready to learn new skills 
using virtual and distance learning. A Boston 
Consulting Group global survey of 366,000 
respondents (Kovács-Ondrejkovic et al., 2019) 
found that when people need to learn new 
job skills, most choose active and adaptable 
learning approaches such as studying on 
one’s own and on-the-job training versus more 
structured and traditional learning, including 
educational institutions and government-
sponsored programmes (see Chart 1.1).

Finally, experts agree there is a correlation 
between the rise in mobile phone usage in the 
Global South’s informal sector and improved 
market access, better negotiation deals with 
suppliers, and better use of financial services 
such as short-term savings options.18 While 
there are variations between regions and 
countries, we can surmise that reliable Internet 
access and usage makes learning digital skills 
using digital services easier.

In addition to accelerating digitization, the 
pandemic has created what could be lasting 
employment shifts that require reskilling of new 
workers. There are examples in the services 
sector (to help reduce avoidable physical 
interactions) and in the financial sector (to train 
employees how to deal with customers who 
need help with digital products and services).19 
All these shifts require reliable and affordable 
connectivity. Furthermore, we have seen a “4–6 
years” acceleration of e-commerce growth 
(Koetsier, 2020) and an uptick in the use of 
digital marketplaces for jobs. As more work is 
performed remotely, connected workers will 
need to have the relevant skills to handle the 
data and software used.
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Underrepresented groups

In contrast, the almost 50 per cent of the 
world – an estimated 3.8 billion people – that 
is unconnected and unable to benefit from the 
digital world, first and foremost need access 
to it. For example, a 30 per cent difference 
in high-speed broadband penetration rates 
exists between small and medium-sized 
enterprises (SMEs) with 10–49 employees 
and large firms with 250 or more workers 
(Organisation for Economic Co-operation and 
Development (OECD), 2021a). Based on the 
ITU and UNESCO Broadband Commission for 
Sustainable Development framework launched 
in May 2010 to devise strategies that advocate 
for higher priority to be given in all countries to 
the development of broadband infrastructure 
and services, there are seven LMC target 
areas that can be linked to key digital skills 
approaches, as shown in Figure 1.2.

1. Micro, small and medium-sized enterprises 
need free accelerated digital access to 
technical certification trainings, sharing of 
best practice exchange programmes, and 
business development trainings.

2. Women-run businesses and girls in school 
deserve privileged access to technical 
certifications and female train-the-trainer 
initiatives.

3. E-government services should be leveraged 
as a driver and tool for digital skills learning 
on public safety, social and economic 
grounds.

4. Tele-health services and content can be 
used to create and/or extend communities 
of digital best practice and expand remote 
access. Digital health records management 
can also be used by practitioners and 
patients to reduce administrative burden.

5. E-learning needs to incorporate soft 
digital literacy targets in areas such as 
communication, leadership, teamwork and 
situational awareness; and free/ subsidized 
devices and local community platforms 
should be part of broadband network 
expansions, upgrades and rollouts.

6. Digital financial services that cater to 
underrepresented segments should be 
promoted, and bank employees can be 
specifically upskilled to coach/support end 
users.
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Chart 1�1: Job skills: Preferred learning methods
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7. Encourage learning paths and content that 
facilitate remote work access and use of 
digital job seeking, digital business portals 
and digital social interaction skills.

Targeting digital skills and literacy uptake in 
underrepresented members of the population 
will increase the reach and impact of digital 
services and help close the ‘usage gap’, used 
to refer to those who live within the footprint 
of a broadband network but are not using 
the Internet. ITU, in partnership with Cisco, 
launched the Digital Transformation Centres 
(DTC) Initiative (2019)20 with the objective 
of supporting countries to strengthen their 
citizens’ digital capacities, particularly in 
underserved communities. Nine DTCs (four 
in Africa, two in the Americas and three in the 
Asia Pacific region) have been launched. In 
response to the COVID-19 crisis, DTC trainers 
were provided with free tools and skills in how 
to conduct remote teaching.

Such actions help ensure scalability and 
self-sustainability in digital skills capacity 
development and make it easier for uninitiated 
members of the population to start using 
available e-government, tele-health and 
e-banking services. The Mobile Gender Gap 
Report 2020 highlights that in Nigeria, for 
example, 27 per cent of women and 22 per 

cent of men who were aware of but do not 
use the Internet cited a lack of digital skills 
as the most important barrier.21 Within the 
urgency and mobilization of the COVID-19 
context, we now have a clear road map to 
help plan effective and inclusive connectivity 
infrastructure for distance learning initiatives.

In 2020, the United Nations High Commissioner 
for Refugees recommended building blocks for 
distance learning in the pandemic context22 that 
are an example of what I will call ‘connected 
connectivism’. Digital infrastructure investment 
is recognized as a necessary precursor for 
places of learning to allow educators to receive 
instructional design and teacher training 
for virtual learning. A key success factor for 
(informal and formal) places of learning in the 
COVID-19 context is that existing connectivity 
hardware and infrastructure might need to 
be used differently and, in many cases, the 
available teacher, content and connectivity 
resources will be insufficient to meet needs.

The 2020 UNESCO blueprint for distance 
learning initiatives23 goes further, addressing 
connectivity for under- and un-served 
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Figure 1�2: Digital skill approaches by broadband adoption target areas
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populations by recommending the following 
critical steps.

1. Incorporate the use of low-technology 
solutions such as feature mobile phones 
and broadcasting through radio and 
television.

2. Consider the reliability of local power 
supplies, Internet connectivity and the 
digital skills of teachers and students.

3. Implement measures to ensure needs-
based access to both devices for distance 
learning programmes and Internet 
connectivity.

4. Mobilize tools to connect schools, parents, 
teachers and students with each other; 
and create communities to ensure regular 
human interactions, enable social caring 
measures and support submission of 
student feedback (for example, edukasyon.
ph in the Philippines).24

5. Engage local information technology (IT) 
support to help teachers prepare basic IT 
and Internet data settings.

6. Blend synchronous and asynchronous 
lessons, and limit the number of 
applications and platforms.

In the COVID-19 context, there is potential 
to scale digital skills development further via 
community networks and digital platforms. For 
example, the #LIBERAoWIFI campaign, created 
by a community co-working space in Brazil, 
trains people to open their Wi-Fi networks 
safely so that unconnected people can access 
the Internet, thus promoting both digital 
solidarity and learning.

The COVID-19 pandemic has also encouraged 
further development of decentralized, 
community-led network solutions that enable 
rural communities not to be dependent on 
private-led infrastructures. Examples of such 
networks in Africa include Macha Works, 
Zambia;25 Bosco, Uganda;26 Fanstsuam, 
Nigeria;27 Ensemble Pour la Différence, 
Democratic Republic of the Congo;28 
Tunapanda, Kenya;29 iNethi, South Africa;30 and 
the Soweto Wireless User Group, South Africa.31 
These grass-roots LMC infrastructure initiatives 
provide a unique and impactful opportunity 
to emphasize the communication needs of 

marginalized community members less likely to 
adopt technologies, i.e., older persons, people 
with disabilities, etc.

Life in the digital economy

The Internet sociologist Anders Skov (2016) 
defined digital competency as a “combination 
of knowledge, skills and attitudes with regards 
to the use of technology to perform tasks, solve 
problems, communicate, manage information, 
collaborate, as well as to create and share 
content effectively, appropriately, securely, 
critically, creatively, independently and 
ethically”.32 But how do we establish common 
criteria and key performance indicators that 
can be used to compare within and across 
countries, regions and communities? One way 
is to focus on everyday digital literacy criteria 
such as solving problems with your (smart)
phone, using common tools such as WhatsApp, 
YouTube and Google search, and working 
online with others. While effective, such an 
approach overlooks the importance of digital 
soft skills, such as how to apply your business 
acumen in a virtual environment and how to 
develop the social skills necessary to work 
and interact ‘digitally’. This lack of a common 
standard has made it more difficult to compare 
and address educational and training gaps 
in digital skills across regions, sectors and 
genders.

Coincidentally, a concerted definition of digital 
literacy, skills and readiness was established in 
October 2020, when the Institute of Electrical 
and Electronics Engineers Standards Board 
approved the 3527.1™ Standard for Digital 
Intelligence. While the scope of measurements 
in the Standard goes beyond digital literacy 
to cover competencies such as Digital Identity 
and Digital Rights,33 the framework’s three 
development focus areas can be used to assess 
and/or segment effective digital skills criteria as 
follows.

1. Citizenship comprises the skills needed to 
use technologies responsibly, safely and 
ethically. Examples include understanding 
how to create/use family/group passwords, 
or the sharing of a digital certificate such as 
a vaccination pass.
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2. Creativity applies to problem-solving 
techniques that contribute to the creation of 
new knowledge, technologies and content. 
Using shared digital spreadsheets or 
drafting a cover letter for a job application 
online fits in this category.

3. Competitiveness refers to innovations 
that contribute to positive community and 
economic change. Learning about the 
use of video communication presentation 
techniques and/or interpersonal etiquette 
for online interaction and collaboration 
apply here.

Establishing a common set of adaptable 
capacity, attitude and value definitions across 
both digital skills and broadband connectivity 
initiatives acts as a valuable reference 
for government, industry and education 
stakeholders to help coordinate digital skills 
efforts, set target outcomes and effectively 
enhance the digital skills of local communities.

Private sector, international 
organization and civil sector initiatives

The COVID-19 pandemic has accelerated the 
ambitions and momentum of digital skills and 
capacity-building initiatives worldwide, led by 
global technology vendors and public–private 
partnerships. Furthermore, the overall lack 
of Internet (and traditional) literacy among 
underserved and unconnected populations 
has intensified the need for aggressive 
digital capacity-building initiatives. These 
developments can be grouped into three 
initiative areas.

Funding research for data and monitoring

First, there has been a renewed sense of 
urgency and innovation among policymakers, 
the private sector and civil society to use 
data to monitor the situation, including 
geographic and cultural disparities. Microsoft, 
for example, expanded its support for the 
Alliance for Affordable Internet to identify 
areas, populations and geographies with 
the highest need for improved connectivity. 
Facebook has engaged with the Economist 
Intelligence Unit Inclusive Internet Index to 

benchmark 120 countries, representing 98 per 
cent of global gross domestic product (GDP) 
and 96 per cent of the global population, on 
Internet availability, affordability, relevance 
and the readiness of people to use it. The 
United Nations Children’s Fund (UNICEF)–ITU 
Giga initiative that is mapping connectivity 
demand using schools as a base point, and 
identifying where there are connectivity gaps, 
has continued to gain momentum during the 
pandemic. Such information, combined with 
existing ITU mapping data, allows countries to 
take stock of their existing infrastructure and 
assess appropriate solutions for connecting 
schools. More than 800,000 schools in 
30 countries have been mapped through 
Project Connect, a mapping and connectivity 
monitoring platform. The digital skills gap is 
wide, and only by collecting relevant data as 
accurately as possible can needs assessments 
and private/public sector pledges be made.

New impulse to make online training 
available and affordable

Online learning, while readily available prior 
to COVID-19, has seen a significant increase 
towards more structured virtual certification 
and skill-building during the pandemic. In 
March 2020, for example, the online learning 
platform Coursera began offering a wide 
selection of courses free of charge, many 
related to digital skills learning, thus enabling 
users to earn certificates. By April 2021 it had 
activated more than 220 programmes for 
governments across 100+ countries, benefiting 
more than a million learners. On the African 
continent, Liquid Intelligent Networks’ 21C 
Skills programme provides skills training 
and development programmes on the latest 
technologies for African students, start-ups and 
developers. Aline Berabose Joyce, Partnership 
Coordinator for the 21C Skills programme at 
Westerwelle Startup Haus in Kigali, Rwanda, 
states that although the COVID-19 pandemic 
has its challenges, “working virtually has made 
a lot of things more efficient and will allow us to 
scale even going forward”.34

There is a wide array of innovative distance 
learning solutions and several are gaining 
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momentum in the COVID-19 context. In 
Bolivia, for example, the Mujeres Conectadas 
project35 equips women in Bolivia, Argentina 
and Paraguay with mobile technology tools 
and digital literacy and entrepreneurial skills. 
LinkedIn, Microsoft and GitHub are offering 
free learning paths mapped to in-demand jobs, 
discounted Microsoft certifications to validate 
skills, and best practices for job searching and 
interview prepping.36 Huawei’s ICT Academy 
Programme is piloting ‘women only’ science, 
technology, engineering and mathematics 
classes aimed at creating a network of women 
supporting each other’s learning.

To be effective and maintain momentum 
during the pandemic, existing and well-
established learning programmes have found 
ways to implement processes that are 100 
per cent virtual. IBM’s data science learning 
approach, for example, now combines regular 
broadcasting of information, one-on-one virtual 
meetings, and collaborative creation sessions 
(see Figure 1.3).

Figure 1�3: IBM's three-pronged approach 
to virtual data science
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While tech vendor initiatives often focus on 
helping users learn how to use their own tools, 
non-conventional learning pathways can often 
be a more agnostic platform to help make 

digital learning accessible to all. Community 
sites such as Data Science Nigeria,37 Zindi,38 
Blockgeeks39 and others make hands-on 
learning possible, irrespective of where you are 
(Hewitt, 2020). They also allow students and 
practitioners to showcase their skills and job 
readiness to prospective employers.

Establishing and/or reinforcing networks of 
networks

Third, the COVID-19 context has driven more 
open exchange and knowledge-sharing among 
digital skills and connectivity partnerships and 
networks. The increased focus on Internet use 
for health care, education and remote working 
has made it even more critical to include a 
variety of stakeholders and subject matter 
experts in a collaborative discussion on future 
solutions. For example, Accenture’s People + 
Work Connect initiative40 – designed to shorten 
the complex, lengthy cycle of unemployment 
and launched during the pandemic with 
the participation of leading companies 
including ADM, Baxter, Marriott, Mondelēz, 
Nordstrom, ServiceNow and Walmart – now 
has approximately 273 companies fully live on 
the platform across more than 90 countries. 
A multilateral government initiative example 
is the Roadmap for digital cooperation 
(A/74/821) launched by the United Nations 
Secretary-General in June 2020. One of the 
Roadmap’s key “connected, respected and 
protected” actions is the establishment of a 
multi-stakeholder network to promote holistic, 
inclusive approaches to digital capacity 
development for sustainable development 
(United Nations, 2020).

Another example is the Global Education 
Coalition,41 an international multisector 
partnership launched by UNESCO in March 
2020 that brings together 175 institutional 
partners from the United Nations family, civil 
society, academia and the private sector. 
According to UNESCO’s website, coalition 
members are currently engaged in 233 projects 
across 112 countries, impacting directly or 
indirectly at least 400 million learners and 
12 million teachers. Further examples of 
alliances that have gained traction during the 
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pandemic include the European Union’s Pact 
for Skills initiative, launched in November 
2020, and the Amazon Web Services (AWS) 
re/Start programme to help people from 
underrepresented communities transition into 
tech jobs.

Sharing platforms and best practices while 
establishing effective working arrangements 
are critical success factors for the delivery 
of universal connectivity. The innovation lab 
movement of the last decade has created 
such platforms for collaboration and ‘fit for 
local context’ solution development. The 
Afrilabs network of innovation spaces is a 
good example, with over 225 innovation 
centres for developers, entrepreneurs and 
investors across 47 African countries. At the 
beginning of the pandemic, Afrilabs launched 
a temporary online platform to promote and 
share advocacy, capacity-building, knowledge-
sharing and collaboration best practices.42 
Other platform initiatives include Covid Action 
Collab43 and the COVID Response Alliance for 
Social Entrepreneurs.44

Partnership gaps

While much has been done to address the 
challenges of both digital skills development 
and LMC in the COVID-19 context, partnership 
gaps between stakeholders remain. First and 
foremost, communication service providers 
need to complement their competencies in 
areas such as infrastructure deployment and 
affordable service delivery with initiatives that 
make digital skills content more accessible, as 
well as creating partnerships. These actions will 
drive tangible digital skills uptake and usage. 
Building on and enabling fellow stakeholder 
networks and expertise can stimulate 
opportunity and deliver effective, accessible 
and sustainable digital skills initiatives. Table 
1.2 provides a summary of ICT industry, training 
providers, public authorities and civil society 
stakeholders, and recommended connectivity 
partnership objectives to enable digital skills 
take-up.

Second, since COVID-19 has made clear 
the long-term dependency of digital skills 

development on resilient and reliable 
broadband, governments and policymakers 
need to build on digital skills-building 
initiatives already under way. From a 
connectivity perspective, they can help 
implementing agencies, partners, industry 
and communication service providers by 
(re)assessing targets and objectives in the 
following areas.

1. Digitizing national education curricula, 
including making computer skills a 
ubiquitous part of the educational 
curriculum. UNESCO has a portal of 
national learning platforms45 – these need 
to be assessed locally, and digital resources 
should be aligned further.

2. Establish and extend licensing agreements 
for digital resource providers that 
encourage digital inclusion by adhering to 
“open-source software, open data, open AI 
models, open standards and open content 
that adhere to privacy and other applicable 
laws and best practices, do no harm, and 
help attain the Sustainable Development 
Goals”.46 In addition to minimizing 
administrative costs, digital public goods 
make it easier for digital skills initiatives to 
thrive by creating common terms around 
such areas as digital usage, fees and pricing 
models, territory and content ownership.

3. Make connectivity part of the digital skills 
paradigm. Ensure interoperability of 
communication platforms and learning 
resources, regardless of technology and 
platform.

4. Continuously assess demand and 
collect feedback to be channelled into 
improvement measures, using tools such 
as the Digital skills assessment guidebook 
(ITU, 2020). (Re)assess relevant digital skill 
goals and targets across various population 
segments.47 Use existing public and private 
sector data-collection and monitoring 
efforts in such areas as mobile phone use, 
job skills and affordability indices.48

5. Consider the human costs of virtual 
interaction and learning – take measures 
with relevant state agencies and ministries 
to address, for example, the mental health, 
digital safety and child protection elements 
of daily life in the digital world.

6. Incorporate digital skills-building activities 
and targets into key regional initiatives. 

23Digital Skills Insights 2021



In July 2020, the European Commission 
launched the European Skills Agenda, 
which defines 12 actions for upskilling 
(improving existing skills) and reskilling 
(training in new skills) for the following 
five years.49 Other regional agreements 
should take a similar approach. In Africa, for 

example, there is an opportunity to include 
digital skills literacy and learning targets as 
part of the African Continental Free Trade 
Area, which aims to create a single market 
with a combined GDP that exceeds USD 
3.4 trillion and includes more than 1 billion 
people.
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Table 1�2: Connectivity applications and digital skills objectives by stakeholder

Sector Example stakeholders Connectivity applications Digital skill partnership 
objectives

ICT industry

AWS, Microsoft 
Data management, business 
intelligence and cloud 
services

Support unemployed and 
underemployed individuals

Afrilabs, Code.org
Coding schools, incubators 
and co-working set ups

Fill specialty skills gaps and build 
a pipeline of business-ready tech 
talent across industries

Training 
providers

Benchprep, Intrepid
IT-based training and labour-
hire services

Help low-income and vulnerable 
youth find and maintain 
employment

Coursera, Stackfuel
Audit, cybersecurity and IT 
training and certification

Advance economic and 
educational attainment and 
research opportunities

Public 
authorities

State-led vocational 
training 

Skills acquisition and 
empowerment programmes

Help individuals build digital 
skills and create attractive work 
opportunities

Ministries of Labour 
and Social Welfare

Technology, employment 
and life skills programmes

Drive positive and proven social 
change in communities

Ministries of Education
State-funded educational 
entities

Training, advancing and hiring 
early-career technology talent

Civil society

Universities, national 
organizations

Workforce development
Empower motivated young adults 
to move to meaningful careers 
through training

Save the Children, 
CARE

Donations, data collection, 
monitoring and evaluation

Make IT jobs and tech 
entrepreneurship available to all

Chambers of 
Commerce, Rotary, 
Kiwanis

Digital networking, 
partnership building,

sharing of best practices

Improve the qualifications and 
training of people in all areas

International 
public sector

African Union, 
European Union, Asian 
Development Bank, 
Pan American Health 
Organization

Initiative mapping
Situational awareness and remote 
programme implementation and 
assistance

UNICEF, ITU, United 
Nations Development 
Programme, OECD

Remote learning, and global/
regional workshops and 
collaboration

Sharing of best practices

Source: Author's own 2021, unpublished



Conclusion

Whether we like it or not, society is now 
engaged in a ‘new’ normal where the ability to 
engage, connect and interact digitally is even 
more critical. Advances in emerging technology 
areas like AI, nanotechnology, 3D printing 
and other technologies is altering patterns of 
consumption, production and employment. 
LMC coverage and usage gaps are significant 
obstacles to effective digital skills development, 
especially among underrepresented 
populations. This has only become clearer in 
the COVID-19 context, as universal connectivity 
has become a lifeline for the provision of vital 
economic and social community services. 
Individuals from all walks of life have an 
essential right to access what they need, and 
digital skills development can facilitate and 
accelerate their ability to engage, interact and 
contribute through digital platforms.

Effective and comprehensive digital skills 
development can be a driver of both economic 
recovery and resilience, but only if the right 
steps are taken to close existing affordability, 
usage and access gaps. Rather than aiming 
for simple connections, LMC connectivity 
targets need to address gaps in digital skills 
development to maximize impact. Similarly, 
digital skills programmes in agriculture, 
business, education, health, financial inclusion 
and/or e-government applications need to 
consider the LMC reality of their programme 
geographies.

Digitalization cannot be left mainly to civil 
society and the private sector. Local/national 
governments, regional organizations, industry 
associations, non-formal training providers 
and educational institutions also have a vested 
interest in strengthening and adapting digital 
skills development to survive the COVID-19 
context and build back stronger. This needs 
to be addressed at both the advocacy and 

project implementation level. We need to 
rethink existing approaches and focus our 
collective efforts on aggressively expanding, 
adapting and proposing achievable initiatives 
in such areas as Internet literacy for SMEs, the 
digital gender divide and the Internet usage 
gap in government services, tele-health, 
e-learning, e-banking and working from home. 
As we learned from the Boston Consulting 
Group study mentioned above, connected 
populations will choose studying on their own 
versus in groups, for example. SMEs need 
to have affordable access to digital capacity-
building programmes. Certification trainings 
should establish gender targets such as female 
train-the-trainer initiatives. Development 
funding should be used to help communities 
mobilize local digital experts, including 
among youth, to raise awareness and upskill 
underrepresented populations in such areas 
as distance learning, tele-health, government 
services and remote work.

The deep disruptions generated by the 
pandemic represent an opportunity to make 
digital skills development a driver of physical, 
social and economic resilience. I encourage 
interested digital skills practitioners to use 
both the selection of digital skills platforms and 
the list of essential digital skills for teachers 
provided in the annexes to learn more about 
the connectivism of today’s digital skills 
communities and content, but also to demand 
and discover whether each has an inclusive 
connectivity component. Together we can 
enable populations with the relevant skills, 
including those that are social and emotional 
in nature, by building on the legacy of digital 
skills initiatives of the past, maintaining the 
momentum of 2020, and leveraging the drive 
to close the Internet usage and coverage gaps 
that still exist.
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Annex 1: Practitioner’s toolkit

Selection of digital skills platforms

African Development Bank: https:// coding4employment .org/ 

AWS Training and Certification: https:// aws .amazon .com/ training/ 

AWS Educate: https:// aws .amazon .com/ education/ awseducate/ 

Cisco Networking Academy: https:// www .netacad .com/ 

Coursera for Government: https:// www .coursera .org/ government   

Database for Digital Capacity: https:// digital -capacity .org/ database/ 

Digital Competence Framework 2.0 (DigCom 2.0): https:// ec .europa .eu/ jrc/ en/ digcomp/ digital 
-competence -framework

Digital Square e-health community platform: https:// digitalsquare .org/ 

EdTech Hub Open Educational Resources: https:// edtechhub .org/ coronavirus/ oer/ 

FutureDotNow (United Kingdom): https:// futuredotnow .uk/ 

Google Digital Skills for Africa: https:// learndigital .withgoogle .com/ digitalskills/ courses

Khan Academy: https:// khanacademy .org

Kolibri Learning Platform: https:// learningequality .org/ kolibri/ 

IBM Remote Learning Enablement: https:// www .ibm .com/ remotelearning/ 

LinkedIn Skills for In-Demand Jobs: https:// opportunity .linkedin .com/ en -us

Liquid Virtual Education: https:// go .liquidtelecom .com/ Liquid _Virtual _Education .html

https://coding4employment.org/
https://aws.amazon.com/training/
https://aws.amazon.com/education/awseducate/
https://www.netacad.com/
https://www.coursera.org/government
https://digital-capacity.org/database/
https://ec.europa.eu/jrc/en/digcomp/digital-competence-framework
https://ec.europa.eu/jrc/en/digcomp/digital-competence-framework
https://digitalsquare.org/
https://edtechhub.org/coronavirus/oer/
https://futuredotnow.uk/
https://learndigital.withgoogle.com/digitalskills/courses
https://khanacademy.org
https://learningequality.org/kolibri/
https://www.ibm.com/remotelearning/
https://opportunity.linkedin.com/en-us
https://go.liquidtelecom.com/Liquid_Virtual_Education.html
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Annex 2: Essential digital skills for teachers
Digital skills Tool examples

Record/edit audio clips Soundcloud, Audioboo, Vocaroo, Clyp
Engaging video content TED Ed, Edpuzzle, Wevideo, Magisto
Visually engaging content Piktochart, Canva, Google Draw, Glogster, Thinglink
Social networking websites to create personal 
learning networks, connect and discover new 
content

Twitter, Facebook, Google Plus, LinkedIn

Blogs and wikis to create participatory spaces 
for students

Blogger, Wordpress, Edublog, Kidblog, Wikispaces, Weebly

Social bookmarking websites to curate and 
share resources with your class

Diigo, Scoop.it, Pinterest, Edshelf, Participate, Symbaloo

Engaging presentations Google Slides, Haiku Deck, Prezi, Zoho Presentation
Digital portfolios SeeSaw, Pathbrite, Google Sites, Silk, Weebly
Non-traditional quizzes Testmoz, Quizalize, Factile, Riddle, QuizBean

https://soundcloud.com/
http://audioboo.fm/
http://vocaroo.com/
https://clyp.it/
http://ed.ted.com/lessons
http://edpuzzle.com/
https://www.wevideo.com/
http://www.magisto.com/
http://piktochart.com/
https://www.canva.com/
https://chrome.google.com/webstore/detail/google-drawings/mkaakpdehdafacodkgkpghoibnmamcme?hl=en-US
https://www.glogster.com/
https://www.thinglink.com/
https://twitter.com/login
https://www.facebook.com/
https://plus.google.com/
https://www.linkedin.com/
https://www.blogger.com/
http://wordpress.com/
http://edublogs.org/
http://kidblog.org/home/
https://www.wikispaces.com/
http://www.weebly.com/
https://www.diigo.com/teacher_entry/educationupgrades
http://www.scoop.it/
http://www.pinterest.com/
https://edshelf.com/
https://educlipper.net/
http://edu.symbaloo.com/
https://www.google.com/slides/about/
https://www.haikudeck.com/
https://prezi.com/
https://www.zoho.com/docs/online-presentation-tool.html
http://web.seesaw.me/
http://pathbrite.com/
https://sites.google.com/
https://www.silk.co/
http://www.weebly.com/
https://testmoz.com/
https://www.quizalize.com/
https://www.playfactile.com/
http://www.riddle.com/welcome
http://quizbean.com/
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Skill sets required due to the 
digital transformation

By Gedeon Hakizimana

Introduction  

Progressions in technology – from the invention 
of the transistor to the fourth industrial 
revolution – propel substantial shifts in the skills 
needed on the labour market. Predictably, the 
future requires a particular set of skills, with 
socio-behavioural and digital skills mandatory 
for success (Gonzalez Vazquez et al., 2019).  
However, the problem of gaps and short supply 
of these skills, already identified as key for 
current and future success, is observed around 
the globe, with the most critical condition in 
developing countries, mainly in sub-Saharan 
Africa.

This alarming status constitutes a solemn call 
upon all stakeholders, including educational 
and capacity-building organs, to urgently 
reform training programmes to avoid failures 
to supply the skilled workforce necessary for 
the economic development of countries. In 
this article, special attention is paid to digital 
skills due to their bedrock role in the digital 
economy already shaping the current and 
future world business environment. The digital 
economy builds on the digital competencies of 
governments and private sector workers who, 
through digital platforms, operate to deliver 
improved services and products to digital 
citizens (see Figure 2.1). In order to participate 
actively in the digitally transformed life, people 
must be prepared with a range of digital skills 
(ITU, 2018a). It is therefore necessary to change 
what, how and when people learn, in order 
to achieve effective digital readiness. There is 
hence a need to invest in policies and human 
capital, particularly across sub-Saharan African 
countries, that embrace these education shifts 
as rigorously as they endeavour to ensure 
children are learning in schools.

Digital skills entail the competencies 
indispensable for an individual to use 
information and communication technology 
(ICT) to accomplish defined goals in their 
personal or professional life (Commission on 
Science and Technology for Development, 
2018).  The need for these skills has been 
made more urgent by the universal outbreak 
of COVID-19, which has stimulated increased 
demand for digital solutions and competencies. 
This has resulted in a boom in digital solutions, 
platforms, products and services. In turn, this 
has amplified both the need for digitalization 
of business processes (Guo et al., 2020) on the 
one hand, and the need for a digitally skilled 
workforce on the other, in order to cope with 
the constraints imposed by the pandemic. 
Gaps in digital skills supply are today noted by 
employers worldwide, while managers across 
Africa are witnessing how these gaps constitute 
a major hindrance to their competitiveness in 
the global economy.  

The objective of this article is to discuss 
the different sets of digital skills required 
to cope with the constantly shifting labour 
market environment and prepare for the 
future workforce market, given that digital 
transformational process will not cease 
(Harvard Business Review Analytic Services, 
2020). The article highlights the inequitable 
distribution of digital skills between developed 
and developing countries, and the gaps 
existing between the demand and supply of 
these skills at global level, with a special focus 
on the danger that threatens African countries 
if serious measures are not taken to bridge the 
gap, both now and in the future.

Three types of digital skills are debated 
by level, with examples of the technical 
competencies required for social integration 
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and professional development in the digital 
economy ecosystem. The three levels of skills 
include basic, intermediate and advanced 
digital skills, which are sometimes named 
differently, depending on context. The most 
comprehensive frameworks to handle the 
digital skills issue globally are also summarized. 
Practically, these frameworks will have to be 
adjusted to individual country contexts for 
maximum output. 

The digital skill sets required in current 
and future digital environments

Business process alterations, from digitization 
to digital transformation (see Figure 2.2) 
are reshaping millions of jobs1 and having a 
profound impact on labour markets and skill 
sets around the globe. These transformational 
changes are mainly led by computer-based 
automation, altering the inner configuration 
of a myriad of occupations (World Economic 

Forum, 2018) and creating new types of jobs as 
well. As a result, the skills needed by the world 
population are also changing, creating the 
need for serious human capital investments. 

Before discussing the three main types of 
digital skills mandatory for resilience in the 
current technological transformational waves, 
some important contexts for the definition of 
digital skills are considered. These include 
the Organisation for Economic Co-operation 
and Development (OECD) context, the 
European Union (EU) and the International 
Telecommunication Union (ITU) digital skill 
types and levels. Figure 2.3 summarizes 
these contexts. Each was consulted for a 
comprehensive analysis. 

However, the ITU grouping is used in this 
article because it is considered the clearest in 
categorizing the proficiency levels of digital 
skills needed by individuals for their social 
inclusion, and by employees currently and to 
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Figure 2�1: Elements of the digital economy environment

Source: Digital Economy for Africa Initiative (2020)



future-proof their career.2 As the development 
of a supply scheme for these competencies 
requires a good definition of frameworks, 
it is suggested that the EU’s DigComp 2.1 
Digital Skills Framework and its adaptation 
by the United Nations Educational, Scientific 
and Cultural Organization (UNESCO) in the 
Digital Literacy Global Framework (DLGF) are 
the most inclusive for citizens in developed 
and developing countries. Nevertheless, the 
adaptation of these frameworks to individual 
country contexts is crucial in order to develop 
appropriate education curricula, training 
agendas and assessment schemes (Bashir, 
2020). 

Skill set 1: ICT basic skills 

In the DLGF, basic or generic digital skills 
are referred to as foundation digital abilities 
that help individuals participate in a digital 
ecosystem at a minimum level, by accessing 
and using digital technologies to perform 
basic tasks. They cover the skills needed by 
all ICT consumers (Claro et al., 2017)  to use 
digital tools and devices in their non-ICT 
tasks, to interact with others and to access 
various commercial and government online 
services as needed in their daily life. These 
skills include the abilities to use a computer 
and mobile telephone, operate a touch screen, 
connect to the Internet and explore it, and use 
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various digital applications at consumer level. 
According to the framework created by the 
United Kingdom Department for Education,3 
Accenture and other organizations, these skills 
(outlined under six areas) are subdivided into 
life skills and work skills as follows.  

• Digital foundation skills: These are the 
basis for using digital technologies in daily 
life, such as:

o turning on a computer or a telephone 
and entering any account information 
as required

o using a mouse and keyboard on a 
computer

o operating a touch screen on a smart 
phone or tablet

o adapting device settings to your 
preferences

o choosing the correct icons for a wanted 
application

o fixed or mobile connection to the 
Internet by handling obligatory 
authentication

o web search
o staying safe by keeping confidential all 

your login information.

• Communication skills: These are abilities 
necessary to create and edit content with 
digital devices and applications to share 
information, create and send emails, use 
attachments and use social media platforms 
to actively participate in life.   

• Information and content handling: The 
secure management of digital information 
and content such as the use of search 
engines and accessing content across a 
variety of devices. 

• Transacting:  Setting up accounts for the 
purchase of online goods or services, using 
different payment methods and filling in an 
online form. For example, in most African 
countries, every citizen should know how 
to transact with mobile money, especially 
during and post COVID-19, where 
governments recommend the use of digital 
payments to curb the spread of the virus.   

• Problem solving: Necessary abilities to find 
answers to questions by the use of digital 
tools and online services such as FAQ 
pages, tutorials and chats. 

• Online safety: Competencies needed by 
every online user to stay safe and confident 
by respecting the best practices in data 
storage and sharing, and knowledge of 
password security, with awareness of and 
precautions against viruses and other 
online malware. 

Skill set 2: ICT intermediate skills 

Applicable to a wide range of job requirements 
today, interestingly this category of skills seems 
to constitute a common determinant for access 
to jobs in both developed and developing 
countries. It encompasses the ability to use ICT 
to perform work-related tasks and constitutes 
a key to access employment, with strong 
contribution to the professional growth of a 
society. Examples of intermediate digital skills 
include but are not limited to:

• using word processing software

• using electronic formats such as web 
publishing and multimedia presentation

• using dedicated software for analytics, 
project management, digital marketing and 
social media analytics

• using spreadsheets to visualize data

• visual communication of ideas through 
digital graphics

• treatment of database records

• filtering and sorting data for report 
production and sharing. 

Skill set 3: ICT advanced skills

Also called digital specialist skills, these are 
the competencies needed to research, design, 
develop, produce, install, manage and maintain 
ICT systems and software (OECD, 2016) for the 
continuity of systems and business operations. 
Digital entrepreneurship skills also fall into 
this group. Occupational domains in this 
category include but are not limited to software 
development, programming, web design and 
app development.

The market also needs special skills such 
as enterprise architecture design, network 
and system administration, and information 
system and network security.4 In addition, as 
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countries are exploring possibilities to adopt 
digital currency, blockchain skills are highly 
needed today. These include cryptography, 
smart contracts, data structures, blockchain 
architecture, distributed ledger expertise 
and web development. Considering that the 
global working environment is becoming 
more Internet-based, cybersecurity skills are 
extremely needed to protect consumers 
against a variety of online attacks. Top 
cybersecurity competencies required in today’s 
business environment include application 
security development, cloud security, threat 
intelligence analysis, penetration testing/red 
teaming, network security, digital identity and 
access management, risk and compliance 
auditing, and mobile/remote computing. 

Digital entrepreneurship (e-business) skills 

While some scholars consider them 
‘intermediate digital skills’, in this article 
e-business competencies are considered 
ICT specialist skills. In fact, the corporate 
environment needs more complex technical 
ICT skills, as well as the soft skills of leadership, 
communication and business/marketing 
aptitude. Digital entrepreneurship skills 
therefore comprise a combination of business 
and technology abilities enabling people to 
identify how digital technologies can create 
new business opportunities, new business 
models or new ways of running existing 
business. Specifically, any digital business 
needs the following skills.5 

• Data visualization and digital design: 
The skills to create dynamic and effective 
user interfaces for data visualization is a 
corporate need today for all websites and 
digital services. 

• Digital project management: These 
skills cover the competencies to develop 
digital products and services in a timely 
and cost-effective fashion. They include 
digital management methods such as 
Agile and Scrum, which are highly in 
demand because these skills increase a 
company’s confidence in its efficiency and 
competitiveness. 

High-level computing and emerging 
technologies 

To ensure their future resilience, ICT 
professionals need to invest in the acquisition 
of a number of new high-level computing and 
automation technologies that are proliferating 
and seem likely to dominate the future of 
the business environment. Data scientists; 
Internet of Things (IoT) systems engineers; and 
blockchain, artificial intelligence and machine 
learning specialists are quickly coming to 
dominate the computing workforce, both 
within and outside the technology sector. 
These occupations will form a core part of the 
economies of the future.6 Figure 2.4 illustrates 
the most in-demand competencies considered 
by many to dominate the digital future (Hwang 
& Cheng, 2017). 

To reiterate, Figure 2.5 comprises all the three 
types of digital skills as per their proficiency 
level in life and the workplace. There are 
normally more individuals with basic digital 
skills, with fewer as proficiency grows, up to 
advanced or specialist levels.  

Grouped by category, the technical 
competencies of the digital skills required 
to face the digital transformation era are 
compiled in Figure 2.6 by way of review and 
consolidation. The list may appear incomplete 
but it is believed that the most important 
competencies are captured. The list could 
serve as a reference, especially for curriculum 
developers, educators and any other 
stakeholders concerned with the development 
and transfer of digital skills.   

However, while countries are struggling to 
develop digital skills, special attention should 
be paid to the issue of ordinary literacy and 
numeracy proficiency. These skills are the 
foundation of the overall development and 
acquisition of digital skills. In fact, in the typical 
case, the acquisition of even quite basic digital 
literacy demands that the user is literate 
and numerate. However, many developing 
countries face a schooling issue that hinders 
the attainment of digital competencies. 
Table 2.1 shows the proportion of children 
and adolescents who are unable to achieve 
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minimum levels in mathematics and reading by 
the time they are of age to complete primary 
and lower secondary education (UNESCO 
Institute for Statistics, 2017).

Table 2�1: Proportion of children and 
adolescents not achieving minimum levels 
in mathematics and reading, by region

Region Reading 
(%)

Mathematics 
(%)

World 58 56
Sub-Saharan Africa 88 84
Central and Southern Asia 81 76
Western Asia and North 
Africa

57 57

Latin America and 
Caribbean 

36 52

East and South-East Asia 31 28
Oceania 22 22
North America and 
Europe

14 14

Source: UNESCO Institute for Statistics (2017)

It is clear that developing countries will lag 
behind in digital skills readiness, with more 
risks observed in sub-Saharan countries, unless 
suitable strategies are adopted.  

It is paramount to restate that the development 
and acquisition of these skills requires well-
organized frameworks to address the issue 
objectively. A number of frameworks exist; the 
most globally accepted are summarized in 
Figure 2.7.  

The DigComp2.1/UNESCO Framework 
Proficiency Level 5 is suitable for the 
development of basic digital skills needed 
by all citizens. The DigComp Framework 
Proficiency Level 3 is appropriate to deal 
with intermediate and advanced digital 
competencies needed by public and private 
workers to improve private sector productivity 
and competitiveness, and develop innovative 
ICT infrastructure, products and services on 
the one hand; and to improve public sector 
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Figure 2�4: Trending computing technologies to lead the future economy

Source: Authors’ own 2021, unpublished



efficiency and quality on the other hand. 
However, it is important to note that these 
frameworks need adaptation at country level to 
cater for individual contexts. 

Digital skills supply/demand issue  

The digital skills gap is a global issue today, 
to the point that even the world’s most 
technologically and economically advanced 
countries such as the United States of America 

and European countries are struggling with 
it.7 This gap – normally defined as a lack of 
digital skills among citizens, a lack of digital 
competencies among the existing labour force, 
and a lack of well-trained graduates to fill digital 
posts in the rising high-tech industry and other 
economic sectors – can hamstring the growth 
of businesses and affect economies to the level 
of instigating contractions.8 It is in this context 
that countries are struggling to fill the gaps by 
implementing appropriate measures. 
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Figure 2�5: Digital skills sets for digital inclusion and employment
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Given that it is believed that success in today’s 
life and workplace depends and will depend 
on digital skills (Pew Research Center, 2016), 
it is unfortunate that about 44 per cent of 
Europeans aged 16–74 do not have basic 
digital skills.9 The numbers are even higher 
in developing countries, especially in sub-
Saharan Africa. Table 2.2 shows the divide that 
exists between developed and poor countries 

on the percentage of people with basic and 
intermediate (standard) ICT skills.
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Figure 2�6: List of digital competencies needed in a digital ecosystem
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Table 2�2: The divide in digital skills 
between developed and developing 
countries 

Type of digital 
skills

Developed 
countries
(average 

proportion of
individuals)

Developing 
countries
(average 

proportion of
individuals)

Basic 65% 46%
Standard 
(intermediate) 

49% 20%

Source: ITU (2018a)

The result of this gap, particularly among the 
existing labour force in developed economies, 
is that many companies with large workforces 
are becoming unable to adopt the digital 
technologies that are supposed to make their 
businesses more successful. In developing 
countries, this gap is creating a second digital 
divide – revealed through a striking shortage 
of digital skills – in addition to the digital 
divide caused by variations in access to digital 
technologies between and within countries 
(James, 2019). 

According to Bashir (2020), the number of 
people with basic digital skills is very low in 
many African nations.  Chart 2.1 indicates 
the percentage of the world population in 
2017 with basic, intermediate (referred to as 
standard on the figure) and advanced digital 

skills, based on self-reported behavioural 
measures of digital skills. It is noticeable that 
the countries with a lower proportion of people 
with digital skills (compared with Europe, 
Asia and South America) are in Africa (Togo, 
Niger, Cote d’Ivoire, Djibouti and Tunisia). 
Huge in-region variances are also witnessed, 
whereby a number of North African countries 
have a higher percentage of citizens with 
basic, intermediate and advanced digital skills 
compared with countries in the sub-Saharan 
region.  

In addition, according to a report about the 
changing landscape of work and skills in the 
digital age (Gonzalez Vazquez et al., 2019),   it 
is recognized that a moderate (intermediate) 
level of digital skills will be essential in the 
future of the European workforce. However, the 
continent is threatened by a potential mismatch 
in advanced digital skills in more than half the 
EU Member States between 2016 and 2030. 
It is believed that in the future, a combination 
of intermediate digital skills and strong non-
cognitive skills will be in high demand, due to 
increased wages for workers who already have 
these skills (Gonzalez Vazquez et al., 2019).

A similar situation of high demand for basic 
and intermediate digital skills is observed in 
African countries. It is, for instance, projected 
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Figure 2�7: Global digital skills frameworks
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Chart 2�1: Proportion of the population in various economies with basic, standard and 
advanced skill levels

Source: ITU (2018b)



that by 2030, more than 230 million jobs 
will require digital skills and mostly in sub-
Saharan Africa (IFC, 2019), with a faster growth 
in demand than in other parts of the global 
market. Although a large percentage of people 
living in African countries do not have the most 
basic digital skills today, it is projected that 
basic and intermediate ICT skills will be in high 
demand on this continent as more businesses 
are aligning strategies for digital transformation 
(IFC, 2019). Chart 2.2 shows that about 64 per 
cent of the demand will be for basic skills, while 
30 per cent will be for intermediate digital skills. 
Demand for a digitally trained workforce in 
Africa will surge in the future because most jobs 
that did not need digital skills previously have 
already begun to do so.10 

Chart 2�2: Proportion of digital recruits 
requiring at least the stated level of digital 
skills in sub-Saharan Africa
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On the European side, the same challenge of 
gaps exists for the entire population but also 
between genders. Statistics from 2019 show 
that gaps exist between men and women who 
have at least basic digital skills (respectively, 60 
per cent and 55 per cent). In addition, only 31 
per cent of people with a low educational level 
or without no education have basic digital skills. 
Chart 2.4 shows the gaps existing between 
urban and rural areas, with 49 per cent of rural 
citizens versus 63 per cent of urban populations 
having basic digital skills (Arregui Pabollet et 
al., 2019). 

Despite these challenges, plans and projections 
are promising. In the EU, it is planned that 
at least 70 per cent of adult citizens will have 
basic digital skills by 2025, and initiatives 
have been put in place to curb the level of 
underperformance in computing and digital 
literacy in general from 30 per cent (in 2019) 
to 15 per cent (in 2030) among 13–14-year-
old youths.11  For Africa, it is projected that the 
digital adoption rate, which is still below 20 
per cent in most African countries, will increase 
to 50 per cent in 2030, as illustrated in Table 
2.3 from a survey conducted in five African 
countries (IFC, 2021). 

It is also predicted that the highest portion of 
digital skills demand on the African continent 
will be for intermediate skills in all economic 
sectors. Table 2.4 provides more details. 

43Digital Skills Insights 2021



Challenges but also opportunities!

In view of the massive gaps existing in a field 
believed to drive current and future success 
for personal and business life, opportunities 
are arising for individuals to bridge their own 
digital skills gaps. The pick of the best ICT jobs 
today belongs to graduates and skilled workers 
with information technology (IT) qualifications, 

and it is time for individuals to add a digital 
qualification to their resume while the digital 
skills gap remains open. 

On the other side, wherever the digital skills 
gap is considered an obstacle to an economy, 
the problem will in the long run be solved 
through training. Therefore, the digital skills 
gaps constitute a window for smart investors to 
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Chart 2�4: Percentage of people in European countries with basic or above basic digital 
skills, 2019

Source: Arregui Pabollet et al. (2019)

Table 2�3: Estimated adoption rate of digital skills by sector across five African countries

Country
Agriculture (%) Industry (%) Services (%) Total (%)

2019 2030 2019 2030 2019 2030 2019 2030

Rwanda 5–10 25–30 15–20 35–40 35–40 60–65 20–25 40–45
Kenya 15–20 35–40 25–30 45–50 40–45 60–65 25–30 50–55
Mozambique 0–5 10–15 5–10 20–25 20–25 40–45 5–10 20–25
Nigeria 5–10 25–30 10–15 30–35 35–40 50–55 20–25 40–45
Cote d’Ivoire 5–10 25–30 15–20 30–35 35–40 55–60 18–23 35–40

Source: IFC (2021)



get into the digital training space ahead of the 
curve. For example, the high demand for digital 
skills needed for 57 million jobs to be created 
over the next decade will result in the creation 
of about 114 million training opportunities 
just across the five African countries shown in 
Chart 2.5 (IFC, 2021). 
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Table 2�4: Demand for digitally skilled trained workers by sector and proficiency level in 
five African countries (2030 forecast, as a percentage of the total labour force)

Country Sector 

Skill types

Foundational
Intermediate

Advanced
Non-ICT ICT

Rwanda

Agriculture 83 13 3 0

Industry 76 18 5 1

Services 49 37 10 4

Kenya

Agriculture 21 78 1

Industry 27 69 4

Services 37 54 9

Mozambique 

Agriculture 16 84 0

Industry 27 71 2

Services 28 63 9

Nigeria

Agriculture 15 84 1

Industry 22 76 2

Services 37 59 4

Cote d’Ivoire

Agriculture 13–15 84–86 0.5–1

Industry 22–24 71–73 3–5

Services 40–42 50–52 5–7

Source: IFC (2021)

Chart 2�5: Number of digital skills 
training opportunities (millions) in five 
African countries
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114 million training opportunities just across the five African countries shown in Chart 

2.5 (IFC, 2021).  
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Conclusion 

In a digitally transformed environment like ours, 
digital skills are mandatory12 for an informed 
community and workforce that can participate 
actively through the consumption, use, 
design and development of digital products 
and services. Three levels of digital skills are 
necessary: basic, intermediate and advanced 
digital skills. These skill sets are in high demand 
today, with many job profiles requiring the 
possession of basic and intermediate digital 
skills, while the high-tech industry needs 
advanced or specialist skills to sustain the 
innovation momentum. 

Unfortunately, gaps in these skills exist around 
the globe.  For instance, at least 65 per cent 
of the population in developed countries 
possess basic digital skills, compared with 46 
per cent in developing countries. The situation 
worsens with intermediate (or standard) skills in 
poor countries, where up to 80 per cent of the 
population do not have standard digital skills, 
against 49 per cent that have intermediate skills 
in developed countries (ITU, 2018a).

As of 2020, a good number of OECD countries 
and some Asian and Latin American states 
had already developed frameworks to guide 
the measurement of digital skills in their 
populations and then support the development 
of education and training materials, while many 
countries in Africa still lack comprehensive 

frameworks for digital skills (Bashir, 2020). In 
addition, developing countries face a schooling 
crisis whereby more than half of children and 
adolescents at school are unable to achieve 
the minimum levels of proficiency required 
in mathematics and reading by the time they 
are of age to complete primary and lower 
secondary education, making the acquisition 
of digital competencies for such societies even 
more complicated. 

It is high time to turn challenges into 
opportunities. Digital technologies are creating 
millions of jobs, requiring people to learn new 
digital skills. The window is open for individuals 
and graduates to add digital skills and IT 
certification to their resume, to pick the best 
ICT jobs. Investors now have an opening to 
enter a rapidly growing marketplace that is sure 
to dominate the future of business worldwide, 
with millions of opportunities in digital skills 
training around the globe. However, individual 
countries’ success in this journey requires high-
level synchronization between all stakeholders, 
from governments to the general public. 
Policymakers need to create an enabling policy 
environment, education providers need to 
reform their programmes to accommodate the 
surge in digital skills demand, and the private 
sector needs to invest in the development of 
the required infrastructure and solutions. 
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Learning and skills acquisition in 
a post-pandemic digital future

By Emmanuel C. Ogu

Introduction

Traditional approaches to learning and skills 
acquisition have been contested by the 
contemporary realities of the modern digital 
era. On the one hand, this has been occasioned 
by a global struggle to keep education and 
learning going amid a rampaging pandemic 
(Nuere & de Miguel, 2020), resulting in a 
massive emergency transition to remote 
teaching and adoption of educational 
technologies (EdTech), but without the careful 
planning that characterizes meaningful online 
learning (Hodges et al., 2020). Simultaneously, 
learners’ growing desire to assume greater 
control over what they learn, how they learn 
and where they learn (Zhao, 2020) has seen 
them begin to push and advocate more 
decidedly for this control in recent times 
(Hillman et al., 2021).

In this new landscape, learning and skills 
acquisition has faced many challenges. 
This is in part due to the well-established 
realities of the digital divide (Ceres, 2020), 
which were exacerbated following the onset 
of the COVID-19 pandemic (Ramsetty & 
Adams, 2020), the resulting lockdowns, and 
socioeconomic and other factors. The impact 
of the pandemic has permanently refocused 
traditional frameworks and approaches to 
education (Li & Lalani, 2020). This has broadly 
necessitated a new approach to curriculum 
design (Cahapay, 2020) and delivery (Gamage 
et al., 2020) as well as structuring learning 
assessments (Cairns, 2020) and outcomes, 
among several other areas of relevance for 
education and learning (Toquero, 2020).

This article presents some of the challenges 
to learning and skills acquisition during these 
times, with case evidence from multiple 

jurisdictions. It then elucidates the most 
important skill sets that will distinguish those 
who would remain successful in the ‘new 
normal’ post-pandemic digital future. Finally, 
it discusses some transformations to existing 
capacity development approaches that will be 
crucial to helping young twenty-first century 
students and graduates develop and hone 
these skill sets, as well as the supporting policy 
requirements that will be critical for success in 
this new digital era.

Challenges to learning and skills 
acquisition in the time of COVID-19

Academic activities were in progress at the 
onset of the global lockdowns occasioned 
by the pandemic. Thus, the learning domain 
was one of many sectors to take a hit – the 
impact of which was, indeed, multidimensional 
(Schleicher, 2020). With schools closed, 
teachers were forced to make rapid transitions 
to a fully online delivery model (e-learning). 
The same was true of employees (as well as 
clients) of small- and medium-scale businesses, 
large corporations and government agencies. 
Teleworking (or remote work) has become 
the preferred mode for continued operations 
during lockdowns.

Existing research had previously uncovered 
issues of attention, attrition, comprehension 
and retention in e-learning (Bawa, 2016). These 
issues became even more urgent during the 
pandemic (Al-Amin et al., 2021), when online-
only (or exclusively online) learning became 
the dominant model. This is of even greater 
concern given that the preference for online-
only learning has recently been ranked behind 
other learning models and approaches; for 
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example, blended and face-to-face (Kulikowski 
et al., 2021).

The reality was grimmer for low-income 
developing countries as it became difficult 
to support at-risk learners under these 
circumstances, in part due to insufficient 
national budgets for education (Schleicher, 
2020). In regions like sub-Saharan Africa – 
where nearly 80 per cent of students have no 
access to an Internet connection (Miller, 2021) 
– the challenge was greatly multiplied. For 
instance, high data costs, poor Internet services, 
erratic power supply, technophobia and lack 
of access to computing devices and (online) 
library resources/facilities were among the 
factors that impeded effective learning during 
this time in countries like Indonesia (Giatman et 
al., 2020), Nepal (Subedi et al., 2020), Nigeria 
(Olayemi et al., 2021) and Pakistan (Adnan & 
Anwar, 2020), to mention a few.

The psychosocial dimensions of learning have 
also been impacted (Al-Salman & Haider, 
2021), resulting from the economic anxieties 
arising from income uncertainties (Irawan et 
al., 2020), diminished social connectedness, 
stress and lack of motivation to learn. The 
latter is often nurtured through co-curricular 
and extracurricular relations with peers, 
mentors and the wider learning community 
(Besser et al., 2020). Another factor is difficulty 
in sustaining healthy behavioural routines 
associated with nutrition and exercise 
(Gonzalez-Ramirez et al., 2021), which has led 
to learners exhibiting hazardous (anti-social) 
behaviours, including drug/substance abuse 
(Ngwacho, 2020).

In addition, while remote learning has been 
able to provide some relief to the struggles of 
academic learning during the pandemic, the 
same has not been true for vocational training/
hands-on skills-based learning. Challenges 
have been reported in productively mastering 
competencies, with a consequent diminishing 
of the entire learning experience (Syauqi et al., 
2020), resulting from an inability to tangibly 
connect with the practical aspects of learning in 
this domain.

For example, in one Iranian research case 
within the medical/health sciences discipline 
(Mortazavi et al., 2021), interviewed students 
reported being largely dissatisfied with 
online learning. This was particularly due to 
challenges such as a lack of effective feedback/
engagement mechanisms, inadequacies in 
the educational content, problems with the 
channels of communication, and the learners 
being unprepared to cope with the delivery 
style/model. Similar issues have also been 
reported in Pakistan (Farooq et al., 2020).

The implications of these challenges could be 
far-reaching, as there is the possibility of a skills 
gap/deficiency in graduates trained in hands-
on skills-based vocations and disciplines during 
the pandemic, compared with those who were 
trained during the pre-pandemic era. Indeed, 
sources such as Gaur et al. (2020) have already 
hinted at this reality.

The post-pandemic digital future: 
Learning and skills acquisition in the 
‘new normal’

In the wake of these realities, the post-
pandemic digital future is one that has 
been forecast to reflect a focus on soft skills 
(Christensen, 2020). Thus, the meta-cognitive 
framework (Bialik & Fadel, 2015) for twenty-
first century learning and skills acquisition first 
proposed by Trilling & Fadel (2009) assumes 
fresh relevance for this impending digital 
future.

Indeed, beyond knowledge that is afforded 
through traditional learning (which came under 
threat almost as soon as the pandemic began), 
the character components of courage, curiosity, 
mindfulness, resilience, ethics and leadership 
would unite with digital literacy competencies 
(in information, media and ICT) and other skill 
components (of creativity, critical thinking, 
communication and collaboration) to embody 
the meta-cognitive traits that will become 
the key determinants of success in the post-
pandemic digital future (Trilling & Fadel, 2009) 
(see Table 3.1).
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In many ways, the pandemic period has tested, 
once again, these traits and characteristics, 
effectively translating them into a digital 
dimension. Those who have emerged strong, 
unscathed and successful in various spheres 
are those who have been able to bring to bear 
these traits and characteristics (highlighted in 
Table 3.1) during this period.

For instance, it is the courage (in the face of 
imminent danger), resilience (against many 
odds) and effective leadership of health-
care teams working at the frontlines of the 
global response initiatives (even applying 

various technological solutions – eHealth, 
telemedicine, mHealth, etc.) during these times 
that has reflected the needed manifestation 
of fortitude that has borne many sick and 
despondent individuals to recovery (Stephens 
et al., 2020). Correspondingly, courage (to try 
new approaches at the risk of failure), curiosity 
(to independently discover and master new 
techniques and media), compassion (for the 
various challenges in adjustment that are being 
experienced by learners) and resilience (to 
just keep going, against all odds) have been 
spotlighted among the key attributes that have 
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Table 3�1: Meta-cognitive traits for the emerging digital economy

Meta-cognitive 
trait Definition/description Source(s)

Courage
The attribute of being able to persevere in the face of difficulty, 
uncertainty and failure.

Seibert, 2021

Curiosity
The characteristic that provokes a desire to seek information and 
solutions out of induced motivation rather than strategic concerns 
(which then becomes research).

Wang & Hayden, 2021

Mindfulness
The capacity to be objectively aware of the present moment, across 
the intrinsic and extrinsic dimensions of reality.

Toniolo-Barrios & Pitt, 
2021

Resilience
The capacity to competently face challenging situations and 
withstand adversity by deploying internal and external resources.

Cassidy, 2015

Ethics
The standards of conduct that society establishes to preserve the 
common good, guided by the norms of good/acceptable action 
and bad/unacceptable action.

Pasca & Riman, 2021

Leadership
The talents and competencies of an individual in motivating/
inspiring self, or in persuading others to pursue/achieve a set(s) of 
goals.

Drewniak et al., 2020

Digital literacy

An individual's knowledge, disposition and aptitude in identifying, 
accessing, integrating, synthesizing, managing, analysing and 
evaluating digital resources for the purpose of interacting with 
others, constructing knowledge and creating expressions through 
multimedia, by deploying digital tools and competencies within 
the framework of particular realities; so that social action can be 
constructively pursued, while enabling reflections on the realities of 
the process.

Forutanian, 2021

Creativity
The ability to apply imagination in generating ideas and solutions 
to a task or problem at hand, by thinking about it differently and 
recognizing useful alternatives/possibilities.

Indeed Editorial Team, 
2020

Critical thinking

Being able to, among other things, consider an argument in 
light of the foundations and relationships between its main 
postulations and underlying factors, and arrive at deductions by 
analysing the evidence in available information to correct personal 
misconceptions.

Nussbaum et al., 2021

Communication

The purpose-oriented, mutual exchange of ideas, perceptions 
and facts between two or more individuals, involving psychosocial 
aspects of thoughts, feelings and emotions, and bringing about a 
common understanding between parties.

Sarla, 2020

Collaboration
The capacity (for learners) to effectively team up for the purpose of 
planning or developing solutions to problems, through interactions 
that are continuous and interdependent.

González-Lloret, 2021



distinguished teachers during these difficult 
times (Gedro et al., 2020).

Similarly, courage has been discovered to be 
a key attribute for active participation, effective 
engagement and the success of learners in 
an online class (Retnaningsih, 2021), even as 
critical thinking has been pointed out to be a 
key competency for the success of learners in 
online education (Li, 2021). It has also been 
discovered that collaboration, team cohesion, 
self-efficacy and regulation, and digital literacy/ 
competence within online distance learning 
environments, among other skills, have been 
key determinants in maximizing learning 
outcomes during the pandemic (Nugroho et 
al., 2021).

These skills embody the competencies that 
will set apart successful players, and that will 
be needed to thrive, in the emerging digital 
future of the ‘new normal’. This is especially 
true because a focus on ‘the digital’ has 
already permanently redefined traditional 
approaches to recruitment, engagement, work, 
learning, collaboration and socializing. The 
popularization of online conferences, webinars, 
massive open online courses, Zoom parties and 
remote working, as well as online job interviews 
and aptitude tests, is a manifestation of this new 
digital future.

An interesting interrelationship already exists 
between these soft skills/competencies, 
particularly within the context of online 
environments, and more so when learning or 
skills acquisition is involved. For example, the 
development of creativity has been linked to 
developing critical thinking (Li, 2021) because, 
in a sense, it is by thinking critically about a 
problem that creative new solutions often 
emerge. Nevertheless, creativity and critical 
thinking on the part of learners require them 
to be focused and present in the experience, 
which is often difficult to achieve in the absence 
of grit – the sibling of courage/fortitude 
(Nussbaum et al., 2021). Also, research has 
spotlighted courage as a core component of 
effective leadership during crisis (Marshall et 
al., 2020), even as effective communication has 
been highlighted as a necessary competency 
for productive inter-professional collaborations, 

specifically within virtual learning environments 
(Diaz & Walsh, 2020). Mindfulness of ethics 
in the application of the skills and strategies 
of digital literacy has also been described as 
a core requirement for responsible digital 
citizenship (Buchholz et al., 2020).

The digital transitions occasioned by the 
pandemic, particularly in education and 
learning, have come to stay (Schwartz et 
al., 2020). However, in juxtaposing the 
challenges to learning and skills acquisition 
being experienced during the pandemic with 
the character traits and attributes that are 
distinguishing the successful players in various 
spheres during these times, the existence of a 
mismatch between the skills that are needed 
to thrive in the ‘new normal’ post-pandemic 
digital future and those with which college and 
university graduates are being imbued through 
traditional learning models, frameworks 
and apparatuses becomes obvious. What 
transformations to existing approaches and 
policy imperatives are thus necessary to equip 
and support learners with the capacities and 
attributes that are needed to thrive in the post-
pandemic digital future?

Transformations and policy imperatives 
for the post-pandemic digital future

Traditionally, decisions regarding the structure 
and delivery of learning have been taken by 
education administrators/regulators and then 
imposed on learners. This occurs with almost 
no input from the learners themselves in many 
cases, and sometimes with motives that seem 
driven almost entirely by non-pedagogical 
organizational or financial interests. This 
approach needs to change, and perhaps this 
is a good place to start. Calls are already being 
made in this regard as part of recent global 
discussions (Hillman et al., 2021). Indeed, 
all learners should have input into decisions 
regarding what they learn, how they learn and 
where they learn, particularly at higher levels 
of education (Bovill, 2020). If the learning/skills 
that they acquire are to prove useful for future 
pursuits, then the learners who are the subjects 
of such futures should not be treated as mere 
consumers of the learning/skills acquisition 
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regimen but rather as collaborators and co-
creators (Carey, 2013). The support of effective 
educational policies to help galvanize progress 
in this regard is critical for success.

Furthermore, many of the challenges to 
learning and skills acquisition during the 
pandemic could be traced (directly or 
indirectly) to the fact that both teachers and 
learners were largely unprepared for full-
scale digital transitions (Kundu & Bej, 2021). 
Everyone was basically compelled to adjust and 
adapt ‘on the go’. Thus, in the post-pandemic 
digital future, it would be helpful for regulators 
to consider and explore educational policies 
requiring that a certain minimum percentage 
of curricular, co-curricular and extracurricular 
educational content be delivered through 
training courses with blended or fully online 
modalities. This way, both teachers and learners 
would have ample opportunity to hone and 
master the necessary skills and competencies 
needed to thrive in this new digital era; 
and more importantly, prepare for the next 
pandemic (Joi, 2021).

Beyond this, the adjoining impact and 
implications of the digital divide in this 
dimension cannot be overlooked. On the 
one hand, there is a need to develop more 
robust and resilient EdTech platforms for 
online learning with improved accessibility 
functions and the integration of certain 
features. These include 3D simulations, virtual/
augmented reality laboratories and workshop 
environments, artificial-intelligence-based 
teaching assistants, and automated grading of 
various types of learning assessments. These 
would help expand the cross-disciplinary utility 
of EdTech for hands-on skills-based learning 
and vocational training.

On the other hand, and perhaps more 
importantly, there is also a need to invest in 

the digital infrastructure and economic aids 
that would help learners effectively harness 
the benefits of such EdTech – such as Internet 
connectivity that is reliable and accessible, 
stable power/electricity supply and affordable 
digital devices – as well as lowering/subsidizing 
the cost of data and Internet subscriptions, 
to mention a few. The role of policy in the 
actualization of this reality cannot be trivialized, 
especially for the Global South’s developing 
and underdeveloped countries.

For instance, educational regulatory bodies 
might begin to look favourably towards policies 
that empower the research and development 
outcomes of the adjoining technology 
innovation and digital development sectors so 
that products and solutions can synchronize 
to solve problems, even as investment is able 
to target needs and incapacities with better 
precision. Necessary regulatory transformations 
can be catalysed through such a cross-sectoral 
policy-focused synergy, with impacts that would 
be felt tangibly within classrooms and learning 
environments.

Finally, educators and regulators should 
begin to pursue a transformative and policy-
supported balance and synergy between the 
mastery of hard skills and soft skills, for teachers 
and learners alike. This is especially true given 
that policy constraints have recently been 
spotlighted as an obstacle to the development 
and measurement (or assessment) of learners’ 
soft skills as part of learning outcomes 
(Mukarromah & Wijayanti, 2021), even though 
mastery of soft skills has been discovered to 
be crucial for successful online learning, as 
discussed in preceding sections of this paper. 
They are also crucial because employers 
now show a preference for prospective 
employees who possess a balance of both 
technical capabilities (hard skills) and soft skills 
(Alhawsawi, 2019).
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Conclusion

“Historically, pandemics have forced humans 
to break with the past and imagine their world 
anew. This one is no different. It is a portal, 
a gateway between one world and the next” 
(Roy, 2020). In conclusion, therefore, the future 
digital skills ecosystem that has been birthed 
by the COVID-19 pandemic is one wherein the 
successful players will be those who are curious 
in the face of uncertainty and unfamiliarity, 
courageous in the face of adversity, digitally 
competent yet ethically mindful, resilient 
against failure, compassionate towards the 
struggles and frustrations of others, and 
creative and critically minded in the exploration 
of new frontiers.

This paper has explored the dimensions of 
these soft skills for learning and capacity 
development in career and life while 
also highlighting some of the effects and 
implications of young graduates and 
professionals being found to be lacking these 
skills in the post-pandemic digital society and 
economy. The impact of policy unpreparedness 
in this emerging digital landscape has also 
been mitigated by way of recommendations 
being proposed towards fixing insufficiencies 

in the current policy/ regulatory domain for 
learning and skills acquisition.

In many ways, the soft skills that have 
been explored in this paper represent the 
characteristics of the future digital skills 
ecosystem, and it is imperative that changes in 
capacity development approaches and policies 
focus on the development and mastery of 
these skills and competencies to better prepare 
twenty-first century graduates for life in the 
post-pandemic digital future.

As the now almost-permanent effects of 
the digital transitions occasioned by the 
COVID-19 pandemic are being analysed and 
understood more comprehensively across 
various sectors and industries, the roles and 
importance of these skills in coping with and 
navigating this new frontier of realities cannot 
be hyperbolized – both across and beyond the 
domain of learning and skills acquisition. In this 
emerging dimension of life, young graduates 
and professionals who have mastered these 
soft skills (in addition to various technical 
competencies/hard skills) will be better 
positioned to thrive and excel.
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Digital skills development for equitable 
and dignified humanitarian assistance

By Matthew Downer

Introduction

Digital technology, notably mobile technology, 
is increasingly being used to deliver assistance 
to the more than two hundred million people 
in humanitarian need (United Nations Office 
for the Coordination of Humanitarian Affairs 
(OCHA), 2021). The humanitarian sector is 
recognizing more and more that technology 
has the potential to provide faster, more 
effective and more anticipatory assistance 
(Arendt-Cassetta, 2021). The COVID-19 
pandemic has accelerated and energized 
this shift, highlighting the need for inclusive 
digital assistance (GSMA, 2021a). However, 
while digital technology is a powerful tool 
for improving the efficacy and impact of 
programming, it is likely that without the 
requisite digital skills, people and communities 
in need of assistance will be left behind, 
damaging the inclusivity and equity of 
assistance and limiting the likelihood of these 
groups benefiting from digital dividends.

As humanitarian cash payments continue 
to digitize, recipients will increasingly need 
the knowledge and skills to navigate and 
use digital wallets. As communication and 
complaints mechanisms move to hotlines and 
chat-bots, communities will need to develop 
the capacity to use these types of services. As 
vital information on rights goes digital, people 
affected by crisis will need to be comfortable 
online.

Structure

This paper uses published evidence from 
the GSMA and key stakeholders, as well as 
unpublished documentation from innovative 
digital humanitarian solutions supported by 

GSMA’s Mobile for Humanitarian Innovation 
programme. This evidence demonstrates why it 
is essential that actors involved in the provision 
of digital assistance ensure that communities 
affected by crisis are supported to learn 
relevant digital skills. It also highlights examples 
of organizations at the forefront of digital 
equity in humanitarian assistance supporting 
the development of digital skills within the 
communities they serve.

As this paper is rooted in the experience 
of the Mobile for Humanitarian Innovation 
programme, it focuses mostly on the use of 
mobile technology in humanitarian settings. 
Additionally, while it is important that 
humanitarian actors have adequate digital skills 
to implement technology-based solutions and 
often struggle to recruit staff with technical 
experience (Downer & Hamilton, 2021), this 
paper focuses on the skills needed by affected 
populations that enable them to meaningfully 
engage with digital solutions they have access 
to.

This paper makes the case that humanitarians 
providing assistance digitally need to 
give attention and resources to helping 
communities develop digital skills. These skills 
will enable communities to use technology 
effectively and make informed choices around 
whether or not to do so. The paper first outlines 
what is meant by digital skills in the context of 
providing humanitarian services, then posits 
four key reasons why the provision of these 
skills should be a priority for organizations 
providing digital humanitarian assistance:

1. Ensuring impactful digital assistance

2. Promoting digital inclusion

3. Mitigating digital protection concerns
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4. Promoting self-reliance.

The paper closes by offering recommendations 
on how this might be done effectively.

Understanding digital skills

Digital skills are the foundation on which digital 
inclusion is built,1 and the United States Agency 
for International Development (USAID) has 
positioned them as a key stepping stone on the 
“digital journey to self-reliance” (USAID, 2020, 
p. 8). This paper understands digital literacy 
as the ability of individuals to meaningfully 
engage with a broad range of technologies 
and “having the knowledge and skills required 
to effectively use a mobile device and mobile 
services”,2 a mobile-centric definition building 
on a range of positions, including those of the 
International Telecommunication Union and 
the United Nations Conference on Trade and 
Development.

Individual digital skills are taken to be the ability 
to complete specific tasks or use individual 
technologies or services, learned throughout 
a ‘skills journey’. Journeys move from being 
unaware of a specific service through to having 
the knowledge and skills for its effective use 
(see Figure 4.1). It is important, however, 
to reflect on the requirements of different 
technologies, services and users. The skills 
that people develop while using digital 
technologies are often transferrable and 
complementary, and evidence suggests that 
skills journeys may frequently begin at similar 
starting points. However, these journeys appear 

to diversify as users progress, due to the range 
of different needs that individual users aim to 
meet by using the technology. Additionally, 
these journeys are not always linear. It may well 
be that an individual gains access to a service 
before they are aware of it or understand its 
value (think of an individual with a smartphone 
who has yet to learn about mobile money) 
(Jacobs, 2021).

The skills journeys of recipients of mobile-
enabled humanitarian assistance can be 
unique in that adoption is often not a choice. 
People who have previously been unaware of 
certain technologies, such as mobile money 
or SMS, are required to become users in order 
to receive transformative or even life-saving 
assistance (Etulain, 2020). This is all the more 
challenging given that in many humanitarian 
contexts people – especially marginalized 
groups – are less likely to have previously 
engaged with digital technologies and hence 
face longer journeys towards being able to 
meaningfully engage and effectively use these 
technologies (Casswell, 2019).

When thinking about the use of digital 
technology more broadly than for the delivery 
of assistance, people affected by crisis often 
experience barriers more acutely. Providing 
access to technology will not always mean that 
they can use it (Madianou et al., 2015). Among 
the most prevalent of these barriers is a lack 
of adequate knowledge and skills to enable 
constructive use of technology (Willitts-King et 
al., 2019). Vernon et al. (2017) found that six 
of the top 10 challenges that refugees face in 
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Figure 4�1: Skills journey for mobile Internet

Source: GSMA (2017)



accessing connectivity services were linked to 
usability, functional literacy, skills and a lack of 
relevant content in local languages.

With all this in mind, it is essential that 
humanitarians consider the ways in which 
they support communities affected by crisis 
to develop digital skills, giving due attention 
to assessing whether and to what extent the 
communities they serve face specific barriers. 
Organizations should adopt approaches 
assuming a negative burden of proof, i.e., 
assuming communities do not have the 
requisite digital skills for specific services 
until proven otherwise (GSMA, 2021b). They 
should then proactively design education and 
programming that offer communities tailored 
opportunities to gain these skills.

This paper asserts that it will drive efficacy of 
their programming, and by giving people 
adequate space and time to move along 
adoption journeys, organizations can support 
communities into broader digital literacy and 
see benefits beyond formal assistance.

Ensuring impactful digital assistance

Humanitarian actors and agencies are 
increasingly shifting to digital delivery 
mechanisms due to the potential for increased 
efficacy and efficiency of programming, 
delivering more for people affected by crisis. 
This paper asserts that these gains will only 
be fully realized for affected communities if 
the people being served have the skills to use 
services effectively.

Implementing as planned

Simply put, it is easier to implement digital 
services when users have the necessary skills. 
When this is not the case, programmes’ 
potential for impact will be limited. As an 
example, if an organization uses mobile money 
to deliver cash assistance to communities 
with no experience with this technology and 
no access to mobile phones, it is likely to 
encounter both logistical issues and a limit to 
the potential for digital and financial inclusion. 

One such programme in Burundi found that “…
the lack of digital literacy across all respondent 
types was so consistent, and impacted 
user experiences so profoundly, that it was 
difficult to isolate the effect of any of the other 
vulnerabilities…” (GSMA, 2020b, p. 4).

These challenges can be overcome by 
providing tailored and meaningful support 
to communities. In Kenya, the International 
Rescue Committee (IRC) provided digital skills 
training to cash recipients in advance to ensure 
that they “understand why [IRC] are doing 
what they are doing” and to make sure they 
convey to users “the positive aspects of using 
mobile money. Educating [them] that there 
are merchants/agents where they can carry out 
other transactions without withdrawing cash” 
(Casswell et al., 2019, p. 38). This ensures users 
understand the programme and are able to 
maximize the benefits of a digital modality.

Building trust among end users

For services to work, users need to trust and 
use them. All journeys to effective use of digital 
technology include a component of learning 
and refining digital skills and building trust 
in such a service (as well as broader themes 
such as regulation and market factors, which 
dictate price and availability). Digital skills 
training should have a large focus on building 
this understanding because users will only be 
able to see a service as meaningful to them if 
they understand what it is and how it works. 
The United Nations High Commissioner for 
Refugees (UNHCR) has found this to be a 
general trend for the adoption of the Internet 
by refugees: “meaningfulness evolves as a 
person’s digital skills and world awareness 
grows” (Etulain, 2020, p. 7).

Conversely, a lack of understanding can lead 
to mistrust. When digitizing village savings 
and loans associations in Rwanda, a number of 
group members were suspicious of adopting 
the new approach due to concerns around 
what would happen to their savings if a SIM 
card was lost. Until a conscious effort was made 
to provide an understanding that money would 
be safe, something that basic mobile money 
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training would have confirmed, implementers 
found it very difficult to build acceptance of 
the new service. It is in the interest of those 
providing digital humanitarian assistance to 
ensure communities have the knowledge 
and skills to ensure they understand a 
chosen technology and that they can engage 
meaningfully.

Promoting digital inclusion

For many people who receive humanitarian 
assistance digitally, it can be the first time they 
are included in the digital ecosystem and, 
as such, the first step towards being digitally 
included. Digital inclusion should be important 
to humanitarians because by acting as a 
stepping stone to the broader uptake of digital 
services, and the broad range of benefits they 
can bring, programmes can have a multiplier 
effect in terms of their impact.

If humanitarians are interested in people 
continuing to use and benefit from digital 
services after a programme has finished, then a 
key factor is ensuring programme beneficiaries 
have the skills and confidence to do so. One 
study in Bangladesh found that many recipients 
of a cash programme lacked the skills to 
continue to use mobile wallets once payments 
ended, as they felt that they had not received 
adequate training and lacked confidence that 
they could successfully use the system (Willis, 
2016). Additionally, a survey of cash recipients 
in Burundi showed that only 6 per cent had 
received training on how to use mobile money 
and that this lack of training “exacerbated” 
the lack of existing skills and led to a “missed 
opportunity that can come from digital/financial 
inclusion” of service users. (GSMA, 2020b, 
p. 50).

When done right, however, the services 
continue to be used, as an IRC service user 
from a different programme in Burundi 
explained. “Even after the transfers stopped, 
they put us in associations that trained us in 
how to save money and how to meet our basic 
needs” (Casswell et al., 2019, p. 38). Training 
can also lead to people using their SIMs for 

a broader range of services than the specific 
purpose they were given to them for.

Closing the digital divide

While digital skills, and programmes to improve 
them, are essential for the digital inclusion 
of all people affected by crisis, technology 
is not equitable by default. Without due 
consideration of digital divides such as the 
mobile gender gap in access to and use of 
mobile phones, digital humanitarian services 
can further exclude marginalized groups 
(Willitts-King et al., 2019). This can compound 
inequity for groups disproportionately 
affected by humanitarian crises such as 
women, the elderly, ethnic minorities, persons 
with disabilities and those who lack formal 
identification (GSMA, 2021a). GSMA research 
(Casswell, 2019) in two refugee camps in East 
Africa found notable gender and disability 
gaps. Women were 47 per cent less likely to 
own a phone and 89 per cent less likely to use 
mobile money than men in Bidi Bidi, Uganda, 
while persons with disabilities were 17 per cent 
less likely to own a phone than those without in 
Kiziba, Rwanda.

While awareness of these divides is growing 
across the humanitarian sector, the response 
from humanitarians has largely been identifying 
and mitigating, where possible, the risks that 
they pose to programming. There is often little 
more than token attention paid to identifying 
how these gaps might be closed or how digital 
assistance might be designed to be more 
equitable (Willitts-King et al., 2019). These 
divides are often driven by gaps in digital 
skills, knowledge and confidence. UNHCR 
(2021b, p. 1) has found that “many persons 
with disabilities, their families and disability 
service providers, especially in low and middle 
income countries, are not aware of the range of 
accessible online tools available and how these 
can be used”.

While digital skills are not the only prerequisite 
for effective digital inclusion (GSMA identifies 
four additional categories of barriers: 
affordability, relevance, safety and security, 
and accessibility (Rowntree & Shanahan, 2020)) 
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the body of evidence shows that where these 
skills are lacking, it is likely to drive inequity 
in access to life-enhancing digital services. 
Without equipping affected communities with 
digital skills, marginalized groups like women, 
older people and people with disabilities are 
likely to be left behind as assistance is digitized, 
exacerbating existing divides.

Mitigating digital protection concerns

Technology, especially when used for the first 
time, comes with a degree of risk. This includes 
both technical risks – such as data security – 
and social risks, such as scams or fraud. While 
humanitarians adhere to the principle of ‘do no 
harm’, most digital protection to date focuses 
on technical risk and often technical solutions, 
such as policies for data management. There 
are, however, digital skills aspects to mitigating 
both categories of risk that humanitarians 
should consider within their protection 
mandate, especially when agencies themselves 
are connecting people by delivering assistance 
digitally (Maitland, 2020).

When thinking about technical risk, a key 
element is ensuring that when people consent 
to services, it is genuinely ‘informed’. Without 
the requisite skills and knowledge, a person 
is consenting to something they do not truly 
understand and hence they are unlikely to be 
able to conceptualize the risk that they are 
accepting (Cilem & McKenzie, 2019). As users 
increasingly understand what is being asked of 
them, they are likely to have greater hesitation 
or genuine concern with aspects such as 
sharing personal data digitally (Latonero et al., 
2018). This raises concerns that without being 
equipped with the right knowledge and skills, 
people are accepting a higher degree of risk 
than they otherwise might.

Considering social risk, people with low digital 
literacy are often reliant on others to help them 
use technology, making them vulnerable to 
fraud or abuse. This can range from allowing 
others to access communication services which 
might leak private data that later can be used 
against them, to revealing personal financial 
information. One study in rural Burundi found 

that only 16 per cent of users knew their own 
personal identification number (GSMA, 2020b). 
Adequate training can help end users make 
informed decisions about who to rely on and 
what information to share on which platforms 
(Callandar et al., 2018). Humanitarians should 
ensure that they are not implementing 
services in a way that, combined with a lack of 
understanding by users, can exacerbate risk of 
harm.

In many contexts it seems that delivering 
training to address these forms of behaviours 
would be welcomed by end users. Staff at a 
refugee connectivity centre in Kampala stated 
that “we’re receiving an increasing number of 
requests from community members to help 
them improve their digital skills, like showing 
them how to sign off securely and keep their 
details private” (UNHCR, 2021a, p. 52). During 
field research, groups without skills often 
express a desire to learn them so that they can 
be competent and safe with digital technology.

When looking at digital risk with an awareness 
of the digital divides that exist, it is clear that 
without action, it is groups already at enhanced 
risk of harm that will face greater risk if they are 
not supported to learn how to use technology 
safely and in ways which benefit them.

Promoting self-reliance

Under initiatives like the Comprehensive 
Refugee Response Framework, humanitarians 
increasingly aim to find sustainable, dignified 
opportunities for affected communities. 
Provided that they have the necessary skills, 
digital technology and the digital ecosystem 
more broadly can provide people affected by 
crisis with opportunities to generate an income 
and be less reliant on assistance.

In their 2020 digital strategy, USAID (2020, 
p. 8) sees digital skills as a key element of 
promoting digital self-reliance for communities 
receiving development assistance. Looking 
at income and livelihoods, the International 
Labour Organization has presented a wealth of 
evidence to demonstrate how digital skills can 

66 Digital Skills Insights 2021



help refugees in particular support themselves 
financially (Heckl, 2021).

There are two clear ways in which digital skills 
can help people affected by crisis generate 
an income, though this is unlikely to be an 
exhaustive list.

Accessing the local digital ecosystem

Organizations are equipping communities with 
functional skills that enable them to run their 
own businesses within local digital ecosystems. 
These are mostly businesses that use agent 
networks (such as a mobile money agent), 
acting as the customer face of a larger digital 
service.

Both Grameen Foundation and United 
Healthcare Distributors are running 
programmes in refugee settlements in Uganda 
that support individuals to set up their own 
businesses within these ecosystems. Grameen 
Foundation is training women and youth to 
become MTN mobile money agents. The aim is 
to build the capacity of the agent network in the 
region to provide mobile-enabled services to 
the community. United Healthcare Distributors, 
as part of a consortium, are supporting local 
people to set up their own lessee businesses 
working as distributors of an innovative energy 
solution. In both instances the organizations 
provided detailed training on the digital and 
technical skills their beneficiaries would need.

Additionally, organizations such as Alight are 
giving digital and technical skills trainings 
to individuals so that they may be directly 
employed as the face of digital solutions in 
humanitarian settings.

Accessing broader technology 
employment opportunities

As global labour markets digitize, they continue 
to shape the skills people need to succeed 
professionally, largely towards digital skills. 
With this in mind, organizations are helping 
equip people with these skills to help them 
access digital employment opportunities. 

These trainings can become crucial mediators 
between economically marginalized people 
affected by crisis and the highly competitive 
digital economy (Heckl, 2021).

These programmes often take the form of 
coding schools, which have been set up across 
a range of humanitarian settings, from camps in 
Africa and the Middle East to urban settings in 
Europe. They took off based on an assumption 
they could open doors for people who already 
had some basic digital literacy.3 These initiatives 
show promising potential: one programme, 
RE: CODED, reported that nearly 90 per cent 
of their graduates in Iraq, Turkey and Yemen 
found employment within six months of 
graduating.4

Classroom-style learning like this has not been 
restricted to coding skills. A project in Bidi Bidi, 
Uganda, led by the Community Technology 
Empowerment Network and supported 
by Mercy Corps and GSMA, developed a 
curriculum to train refugees in digital skills in 
demand at that time in the market, which led 
to a number of recipients finding employment 
with local NGOs, government and businesses 
in technical roles or roles related to information 
technology. Additionally, initiatives like the 
Digital Skills Training programme in Lebanon 
equip refugees with both technology and 
language skills to help them to find suitable 
employment (Shibli et al., 2021). 

Considerations for digital skills training

With major donors like USAID (2020) 
mandating that all programmes that utilize 
technology, irrespective of geography or 
sector, must include digital literacy training 
by design, it is clear that humanitarians need 
to give conscious thought to how they can 
deliver these. A lot of work has already been 
done creating effective digital skills training 
programmes for users at the bottom of the 
pyramid, by GSMA and many others. The 
GSMA mobile Internet skills training toolkit 
(see Figure 4.2) provides guidance on how 
organizations can design and deliver effective 
training programmes. The guidance breaks 
down such programmes into five essential 
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stages. Building from this, as well as drawing 
from the experience of implementers, this 
paper identifies some key considerations for 
how training design and delivery may be done 
effectively in humanitarian contexts.

Training should be tailored

The process of digital skills development varies 
depending on the motivations and barriers that 
individuals experience, where they are in their 
skills journey, and the use cases that are most 
relevant to them (Jacobs, 2021).

Where possible, humanitarians should use 
assessments and consultative research to 
identify the needs of different segments in 

the community and create skills development 
opportunities closely aligned to these (GSMA, 
2021b). Without understanding the needs 
and lives of the communities to be trained, 
initiatives are more likely to fail to have an 
impact. For example, during implementation 
of a GSMA-funded project in Myanmar, the 
Norwegian Refugee Council team realized 
that many users did not have the skills to use 
the digital channels the project relied on. 
This meant that they had to pivot the project 
to include provision of training, including 
elements of GSMA’s Mobile Internet Skills 
Training Toolkit. While the level of digital 
literacy in the communities they were serving 
had been assessed through desk reviews, 
this project experience led them to commit 
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Figure 4�2: Developing a digital skills training programme

Source: GSMA (2017)



to conducting thorough primary assessments 
before starting or scaling up future projects.

Additionally, users should be involved in the 
design of trainings so that they can validate 
whether curricula are fit for purpose. As part 
of this, humanitarians should think of digital 
training sessions as an opportunity for two-way 
learning. End users are able to improve their 
digital literacy when organizations providing 
assistance can also learn how to better serve 
these communities (International Federation of 
Red Cross and Red Crescent Societies, 2021).

As much as possible, training should support 
individuals to protect personal information 
and recognize fraud. Human behaviour 
is an important element of online security 
and training that focuses, for example, on 
recognizing phishing, the importance of strong 
passwords and keeping information safe, can 
be incredibly impactful (Groenestege, 2021). 
Training should take account of local norms 
and cultures to identify how secure behaviours 
can be culturally specific.

Focus on marginalized groups

Digital divides are often larger in humanitarian 
contexts (Casswell, 2019) and therefore it is 
imperative that digital skills programmes are 
specifically designed with these groups in 
mind. Organizations should consider not just 
groups that are at risk of digital exclusion due 
to demographics such as age or gender, but 
also consider how they can include groups 
who struggle with literacy or who do not speak 
a language in which services are available. 
Training should always be delivered in local 
languages (Rowntree & Shanahan, 2020).

Use existing networks where possible

Using touch points within the community 
can be an effective way of training a larger 
number of people and raising general 
awareness of services (Bahia & Delaporte, 
2020). This may require training these agents 
or community staff to deliver this training. Train 
the trainer models are often successful in the 

humanitarian space. Grameen Foundation in 
Uganda currently requires participants of their 
programme hoping to become mobile money 
agents to train members of their community in 
digital skills before they can access the support 
and start-up capital to establish their own 
business.

Additionally, training can be delivered as part 
of existing programmes. In Somaliland, CARE 
and Telesom found that by delivering training 
on the requisite skills as part of their registration 
process, users were able to take these skills 
away and use a novel verification technology 
(GSMA, 2021c).

Networks do not necessarily need to be 
formalized. The Norwegian Refugee Council 
in Myanmar saw success by working directly 
with the leaders of communities of internally 
displaced persons so that they could 
continue to share training messages after the 
intervention was complete. The Council found 
that this approach led to a higher number of 
women building the skills to confidently access 
their services.

Training should be regular and 
comprehensive

A key challenge in humanitarian settings is that 
while programme decisions are often made 
in the short term, digital skills cannot be easily 
improved in the same time frame (Etulain, 
2020). However, organizations committed to 
providing comprehensive training that leads 
to genuine change should be prepared to 
provide training over an extended period of 
time, especially for populations who are new 
to mobile technology, as they will require 
continued training and opportunities to 
practice.

Humanitarians should consider working with 
governments, mobile network operators, civil 
society and other partners to create longer-
term, more sustainable digital skills trainings 
that advance beyond individual programmes 
or pilots (USAID, 2020). These trainings can 
combine commercial benefits for mobile 
network operators and other private sector 
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partners (such as increasing customer interest 
in services) with the development objectives of 
governments and humanitarian agencies.

Actors should also consider providing training 
in broader skills than those specific to the 
programme that they are implementing, 
focusing on and emphasizing the transferability 
of taught skills to other digital use cases. 
IRC has found that when they provide 
comprehensive training, it leads to increased 

comfort and use of a given technology and 
often contributes to an improvement in the 
overall success of a programme (Casswell 
et al., 2019). The Danish Refugee Council in 
Uganda found that the impact of their specific 
training on mobile money was limited by a 
lack of broader digital skills, and as a result 
have committed to rolling out broader training 
in future programming that utilizes digital 
technology to ensure their users are able to 
take advantage these broader skills.

Conclusions

This paper has highlighted the importance of 
ensuring that people in need of humanitarian 
assistance are supported to develop adequate 
digital skills. As the humanitarian sector 
continues its shift to digital, this will play a major 
role in ensuring that communities feel digital 
dividends, as well as the agencies seeking 
efficiency.

Humanitarians should reflect on how 
supporting the development of these skills 
can help them deliver impactful digital 
programming for affected communities; 
support the broader digital and financial 
inclusion of people affected by crisis; mitigate 
the protection concerns that technology and 

connectivity bring about; and support greater 
self-reliance among affected communities.

Supporting the meaningful development of 
digital skills among affected communities 
is not a simple task and should not be an 
afterthought. Humanitarian actors need to 
ensure that they engage communities regularly 
and comprehensively to ensure skills gains 
outlive individual projects or pilots. Successful 
programmes are those that are considered, 
intentional and meaningfully involve and listen 
to the communities they aim to support. Actors 
should work together, keeping the interest of 
these communities at heart, and think bigger 
than the specific interventions they hope to run.
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as a pillar for transformation

by Khawar Iqbal and Frederick Van Gysegem

Introduction

Digital technologies have developed rapidly 
in recent years and changed the way goods 
and services are produced now and in the 
future. However, to fully harness the economic 
potential of new technologies and digital 
solutions, it is critical that the workforce can 
operationalize innovative use cases and rapidly 
adopt new technologies. The competency shift 
that this requires is a challenge for all countries 
but even more so for nations that are currently 
transforming and diversifying their economy. 
This is because for them: (1) the economy is 
evolving at an even faster pace towards a new 
target state that is not always 100 per cent clear 
at the start; and (2) the training and education 
infrastructure to deliver up-/re-skilling efforts is 
largely yet to be developed. In order to ensure 
that skills development is in line with economic 
ambition, both a high level of transparency 
on the prevalence of digital skills and a 
reliable projection of future economic, labour 
market and technology trends are required. 
Quantifying and qualifying expected skill gaps 
is the basis for organizations and governments 
to take action and equip their workforces with 
the right digital skills.

This study demonstrates how granular analysis 
can be used to identify the skills gaps to be 
filled and how a needs-based nationwide skills 
development strategy can be designed. We 
provide detailed insights into the quantitative 
results of investigation into the workforce 
transformation in Qatar, illustrative of the 
dynamic in the Middle East region. This article 
also provides insights into the impact of key 
technologies on the digital skills needed, and 
proposes ways digital skills efforts can be 
steered at both the national and organizational 
level.

The first section highlights the analytical, 
systematic and objective approach to strategic 
competency planning that was followed, 
providing a quantified and qualified foundation 
for the design of a needs-based digital skills 
strategy. The second section provides an 
in-depth insight into the concrete results and 
challenges identified for the State of Qatar, 
which is representative of the dynamics in the 
Middle East around digital transformation and 
digital skills requirements. In the third section, 
three key pillars for designing sustainable 
and impactful digital skills strategies are 
discussed, demonstrating how these results 
can be leveraged for skills development both 
nationally and at organizational level. We 
conclude this article with an overview of the key 
insights and lessons learned so far. 

An analytical approach to designing a 
needs-based digital skills strategy

Setting the right targets to meet specific 
competency needs is key to designing an 
effective digital skills strategy. The status quo 
and ‘natural’ skills evolution of the workforce 
also need to be taken into account. This 
requires a proven, structured and analytical 
approach that provides reliable results over a 
long period of time.

The Human Intelligence Planning and 
Optimization approach developed by Roland 
Berger has been applied in the State of Qatar.1 
This approach allows critical questions about 
the future labour market to be answered at 
the level of policymakers (countries, regions), 
sectors and individual organizations.2 It qualifies 
and quantifies the available human capital and 
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their competencies, and shapes a vision about 
future skill needs. Four steps were followed.

1) Baseline: Analysis of the current state of the 
workforce.

2) Forecast: Projecting workforce demand 
and supply over a certain time frame.

3) Gap analysis: Assessing the mismatch 
between demand for and supply of the 
workforce, including critical digital skills, on 
a year-to-year basis.

4) Recommendations: Identifying skill 
development needs in the workforce on a 
granular level.

The individual steps are outlined in the 
following.

Baseline

To set the foundation for future projections 
about the workforce, the first step focuses on 
analysing the current state of the workforce. 
This includes macroeconomic analysis of recent 
dynamics within the economy and labour 
market, and any related policies that impact the 
workforce on a macroeconomic level. Results of 
this first step include a granular and quantified 
view of the current size and structure of the 
workforce.

Forecast

In the forecasting step, future workforce 
demand is projected and the natural job 
and talent pool evolution for the near future 
is mapped. Workforce demand is largely 
impacted by economic, labour market and 
technology trends as well as investments within 
certain business areas. On the supply side, 
in- and out-flows of new talent/graduates, 
attraction of foreign workers and retirements 
need to be considered. By projecting these 
dynamics on the demand for and supply of 
the workforce, a granular view of talent pool 
evolution and an outline of the necessary skill 
needs of the future is obtained.

Gap analysis

The labour market is not a static environment 
and there are continuous shifts between jobs 
and sectors at an increasingly rapid pace. As a 
result, the expected competency mismatch in 
the labour market needs to take into account: 
(a) demand and supply imbalances at granular 
level; and (b) likely shifts between jobs/sectors 
based on the proximity levels between them. 
We applied an advanced matching algorithm 
to take both aspects into account. The results 
include a quantified view of workforce flows 
such as redeployment, recruitment and 
outflow, as well as necessary skill upgrades 
such as upskilling (light / moderate / heavy) and 
reskilling.

Recommendations

Analysis of the workforce flows provided us 
with an in-depth view of shortages/excesses 
and the reskilling that needs to happen in 
response to, among other factors, expected 
digital and business trends. This view needs 
to be completed by the likely competency 
shifts needed by people staying within their 
job. This is being done by deriving long-term 
digital development priorities that reflect the 
competency changes within each workforce 
segment (e.g. sector or job profile) that need 
to be achieved in order to ensure sustainable 
growth of the economy or organization.

Key results for the State of Qatar: 
Tasmu Smart Qatar 

The outlined approach was applied to obtain 
an in-depth view of the challenges related to 
the digital transformation of the State of Qatar. 
In line with its ambitious National Vision 2030, 
the State of Qatar strives to transform into a 
smart nation as diversification of the economy 
is achieved by leveraging technologies and 
innovations.

This ambition is deeply anchored in the Tasmu 
Smart Qatar programme,3 which harnesses 
advanced technology and innovation to 
drive sustainable economic diversification 
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and improve the quality of life for Qatar's 
citizens, residents and visitors. The realization 
of Tasmu's efforts is supported through a 
collaborative and thriving information and 
communication technology (ICT) ecosystem 
and global innovation network working 
together to co-create, implement and establish 
relevant technology solutions. In line with 
this transformation, Tasmu aims to steer its 
workforce to develop world-class leading 
digital skills that support the adoption of 
new technological use cases across different 
industries, and the use of accompanying digital 
solutions.

As mentioned above, it is vital to understand 
the critical challenges that the workforce faces. 
The State of Qatar has challenges that are 
representative of the Middle East region. Due 
to the small size of its local workforce, Qatar 
heavily relies on the inflow of expatriate workers 
to drive sustainable growth across industries. 
The design of a digital skills strategy thus needs 
to reflect the dynamics of a multinational, 
fluctuating and transient workforce. 
Additionally, the digital transformation of 
the country is largely determined by heavy 
investments that build the digital infrastructure 
of organizations and sectors from the ground 
up. To fully realize the impact of these 
investments, the development of available 
human talent needs to occur in parallel with the 
transformation of the economic ecosystem.

The analytical and quantified approach 
described above provides a unique tool to 
identify the requirements for external talent that 
needs to be sourced internationally. Given that 
Qatar relies heavily on expat workers to fill its 
skill gaps, the granular view of the different skill 
needs across sectors and job profiles can serve 
as a basis to provide the right incentives to 
attract trained human resources. The following 
insights from our analysis demonstrate the 
dynamics and challenges that Qatar will 
address through its national programmes over 
the coming years.

To identify the digital skills that need to be 
developed in the near future, the current 
situation of the labour market and expected 
economic development was quantified for 16 

sectors and 132 individual jobs (around 7–9 
jobs per sector) covering the entire economy of 
the State of Qatar. Based on this foundation, we 
assessed planned investments, local trends and 
key digital technologies with critical impacts on 
this development, jointly with key stakeholders 
from the private, public and education sectors. 
These insights resulted in a projection of 
productivity patterns (gross domestic product 
per worker) and provided granular insights for 
each sector and job.

Table 5.1 shows the key technological changes 
expected for each economic sector in Qatar, 
and the resulting annual productivity growth 
rate between 2020 to 2030. The growth rate 
is not only impacted by digital technologies 
but also by non-digital developments in the 
different sectors. The expected cumulative 
impact is very significant: on a cross-sectoral 
level, we expected an increase in productivity 
per worker of 25 per cent (implying that an 
average worker will be able to produce one 
quarter more in 2030 than in 2020).4 It is clear 
that the availability of sufficient digital skills will 
be a key prerequisite to harness the efficiency 
gains from these technologies and realize 
additional income streams by providing new 
digital offerings.

The key technologies provide us with a 
demand perspective on digital skills. Based 
on comparing the status quo of digital 
competencies for the respective sectors with 
projected future needs, we identified 16 digital 
development priorities, consisting of five cross-
sectoral and 11 sector-specific ones. These 
priorities are presented in Figure 5.1.

77Digital Skills Insights 2021



78 Digital Skills Insights 2021

Table 5�1: Projected annual growth rates for Qatari sectors, including key technologies 
impacting that growth

Sector Key technologies (selection)
Expected annual 

productivity growth rate 
2020–2030 (%)

Environment
• Process automation
• Data-driven optimization
• Internet of Things (IoT)

3.8

Hotels and catering
• Digital sales and service channels
• Automated workflows
• Big data and artificial intelligence (AI)

2.7

Public administration
• Online customized self-servicing
• Automated workflows
• Data-sharing platforms

2.7

ICT and media

• Open collaboration
• Software as a service
• Remote servicing
• Robotization of administrative tasks

2.3

Domestic services
• Robots and cobots
• Automated workflows
• Robotic process automation 

2.3

Other services • Robotization of administrative tasks
• Digital sales and service channels

2.2

Manufacturing

• Automation of production processes
• Wearables
• Virtual reality (VR)
• Track and trace technologies

1.8

Retail and wholesale
• E-commerce
• Big data and AI
• Digitization of logistics and supply chains

1.7

Financial services
• Digital sales and service channels
• Robotic process automation
• Big data and AI

1.7

Business services

• Digital sales and service channels
• Automated workflows
• Robotic process automation
• Big data and AI

1.5

Health care

• Big data and AI
• Data-sharing platforms
• Robots and cobots
• IoT and cloud technologies

1.5
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Sector Key technologies (selection)
Expected annual 

productivity growth rate 
2020–2030 (%)

Construction
• Building information modelling
• Robots and cobots

1.5

Sports and culture

• Digital sales and service channels
• Digitization of content
• Digital sports platforms
• VR

1.4

Education
• Digital learning methods
• VR
• Robotization of services and administration

1.2

Transportation and 
logistics

• Big data and AI
• Digital sales and service channels
• Warehouse automation and predictive logistics

0.8

Energy

• VR and drones
• Digital interfaces
• Predictive maintenance
• Robotization of services and administration

0.7

Source: Author’s own 2021, unpublished

Table 5�1: Projected annual growth rates for Qatari sectors, including key technologies 
impacting that growth (continued) 

Figure 5�1: Overview of digital development priorities for the 16 sectors analysed
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Based on the digital road map, we see that, 
per sector, these digital development priorities 
have been mapped to the 16 sectors and 132 
jobs across the different sectors. The results 
indicate that in Qatar, more than 40 per cent of 
the workforce require deep reskilling and must 
develop completely new digital skills because 
the nature of their jobs is changing drastically. 
These volumes were obtained based on our 
analysis of the individual outlook per job 
and sector, and the extent to which a digital 
development priority applies. The analysis 
demonstrates the following, among other 
factors.

• A very significant need for competencies 
in collaboration with robots, cobots and 
VR/augmented reality (AR) (330,000 
workers to be upskilled, or 16 per cent of 
the total workforce), with big volumes of 
construction professionals and labourers, 
and manufacturing tradespeople/operators 
concerned, including for applications such 
as bricklaying machines and high-precision 
tasks. Health-care workers, retail and 
wholesale workers, and energy workers are 
also involved.

• A significant need across all sectors for 
competencies in using administrative 
software and collaborative platforms, 
mainly for clerks (160,000 workers, or 8 per 
cent of the total workforce, to be upskilled).

• An important need across all sectors 
for competencies in the basics of data 
science, concerning mainly technicians, 
service workers and clerks, and focusing on 
awareness of the basic principles of data 
science (100,000 workers, or 5 per cent of 
the total workforce, to be upskilled). 

• Cybersecurity and data protection 
competencies for various specific jobs 
(among others, health-care professions 
in regard to medical data; public 
administration professionals in regard to 
citizens’ data; transportation and logistics 
professionals; ICT and media professionals; 
and financial services professionals) 
(61,000 workers, or 3 per cent of the total 
workforce, to be upskilled).

Chart 5.1 shows the number of workers in Qatar 
who require re-/up-skilling across the defined 
digital development priorities.5 

Our insights also highlight that emerging skill 
gaps over the next 10 years will critically impact 
high-skilled job profiles in industries focused 
on science, technology, engineering and math 
(STEM), such as the environmental, energy or 
manufacturing sectors. Additionally, sectors 
that are fundamentally shifting from traditional 
business models to technology-driven 
solutions – such as health care, education or 
transport and logistics – will see the emergence 
of completely new job profiles requiring an 
advanced set of digital skills.

The quantified insights further reveal an upward 
shift of the job pyramid affecting low-skilled job 
profiles in a way that their tasks might become 
redundant and the skill requirements of 
these profiles shift to more complex activities. 
Low-skilled job profiles are most heavily 
impacted by the continuous move towards 
fully automated and robotized workflows and 
solutions, decreasing the demand for manual 
labour. However, despite strong automation 
and digitization, our analysis suggests that 
overall workforce demand will still increase by 
5 per cent until 2030, signalling that digitization 
will not cannibalize net jobs but rather create 
new ones. For the State of Qatar, we further 
identified a risk of 10 per cent of vacancies not 
being able to be filled if not addressed through 
the right up-/re-skilling initiatives.

To address these challenges, Tasmu has 
developed a holistic digital skills road map that 
launches targeted initiatives to raise awareness 
and actively support the development of 
digital skills across the current workforce, 
as well as nurture young people for a future 
digital workforce. In the following, we highlight 
some of the successful initiatives already 
launched by the Ministry of Transportation and 
Communications in Qatar.

Initiatives

Common Digital Skills Framework

The Common Digital Skills Framework is a 
powerful initiative that sets a national standard 
for digital and digital-enabling skills that 
individuals within Qatar's workforce need to 
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obtain. It establishes a holistic and universal 
language applicable for all jobs across key 
sectors in Qatar. It also provides a holistic view 
on the skill development path for Qatar and 
covers more than 100 individual skills across 
15 unique skill categories covering core and 
supporting digital skills, managerial digital skills 
and digital-enabling skills.

Tasmu Centre of Excellence

In order to realize massive up-/re-skilling in 
line with the ‘digital development priorities’ 
identified (see Figure 5.1), an appropriate 
delivery infrastructure is required. The Tasmu 
Centre of Excellence aims to become the 
training institution accessible to all employees 
in Qatar, and is currently under development. 
Through training programmes focused on the 
skills in the Common Digital Skills Framework, 
the Tasmu Centre of Excellence will facilitate a 

decrease in the digital skills gap in the Qatari 
labour market. Several target audiences have 
been identified in two dimensions: civil servants 
versus non-civil servants, and ICT professionals 
versus non-ICT professionals. For each of these 
audiences, specific initiatives need to be taken.

As an example, for civil servants working as ICT 
professionals, the Qatar Digital Government 
Training Programme offers the opportunity 
to build important digital capabilities 
(e.g. cybersecurity, digital collaboration, 
administrative software) following a tailored 
approach to skill development that considers 
different layers of competencies, ranging from 
core technical skills to dedicated leadership 
programmes.
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Studio 5/6

Studio 5/6 is one of the first fabrication labs 
for children in the Middle East and nurtures 
Qatar's youth as digital learners by sharpening 
their twenty-first century learning skills as they 
develop in an all-pervasive digital environment. 
The project was launched in November 
2018 and is steered by the Digital Society 
Department of the Ministry of Transport and 
Communications. In 2019, more than 3,000 
students participated in workshops where 
they learned to work with, among others, 3D 
modelling, robotics, computer numerical 
control laser cutting and VR/AR wearables. 
By exploring innovative technologies in 
a playful way and within an inclusive and 
collaborative environment, Studio 5/6 fosters 
the imagination, creativity and innovation of 
youth. Studio 5/6 contributes to early skill 
development of Qatar's youth, which is key in 
building a sustainable inflow of digital talent for 
the future labour market.

Success factors for an impactful digital 
skills strategy

We demonstrated above how an analytical 
design approach to a needs-based digital skills 
strategy can support the development of a 
digitally enabled workforce at national level. In 
this section, we will further discuss the success 
factors involved in devising an impactful digital 
skills strategy that creates sustainable change 
within the assessed workforce. Three key pillars 
for success will be presented.

1. Policy design: Policy responses need to be 
inclusive, holistic and tailored to the unique 
challenges of the workforce.

2. Tangible impact: The implications of 
our analysis need to be translated to the 
challenges of each organization, creating 
tangible initiatives and outcomes.

3. Ecosystem activation: Service providers 
in skills development and education need 
to rethink their role in a lifelong learning 
journey.

Inclusive, holistic and tailored policy design

National policies have a significant impact 
on the education and development of the 
affected workforce. To realize this impact, 
policies need to be adapted to the specific 
circumstances of the workforce environment. 
Representative of the Middle East, Qatar 
identified challenges unique to a multinational 
and fluctuating workforce that relies on an 
inflow of adequately skilled expatriates who 
need to meet and change with the rapidly 
changing technological developments to stay 
relevant within the labour market. Additionally, 
the Middle East is currently investing heavily in 
diversifying its sectors and building economies 
that are competitive in international markets. 
The heavy investments across selected focus 
sectors and key organizations in turn accelerate 
economic change and technological advances 
within individual industries. Therefore, existing 
skill gaps can broaden further if not addressed 
properly. Policies need to reinforce this 
relationship and provide strong incentives for 
organizations to support the development of 
the local workforce by recruiting and training 
the right employees. As states in the Middle 
East also rely on foreign talent, effective 
policy design supports the acceleration and 
incentivization of relocating to the local market.

Within responsible policy design, governments 
must also take a holistic and long-term view 
of the workforce, focusing on the unique 
challenge of currently employed individuals 
as well as youth, as the latter constitute the 
workforce of the future. Additionally, policies 
designed around enforcing and supporting 
digital skills development must ensure inclusion 
of under-represented audiences such as 
the elderly, rural inhabitants or persons with 
disability.

Ultimately, policy design can ensure the 
effective and efficient realization of digital skills 
strategies and is a powerful tool in creating 
a productive and sustainable environment in 
which individuals and organizations can thrive. 
To realize these benefits and the right impact, 
policies around digital skills development 
should focus on holistic provision of services, 
inclusive design for people within and outside 
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the workforce, and supporting the unique 
challenges of the local labour market.

Translation into tangible impact for 
organizations/individuals

The holistic view of the workforce outlook 
generated by this approach provides a reliable 
starting point to design skill development 
initiatives, and allows a granular view of the 
challenges of key industries and job profiles 
due to its comprehensive segmentation. To 
succeed in developing critical digital skills, 
the implications resulting from our analysis 
need to be translated into concrete impacts 
and initiatives at the level of organizations and 
individuals. It is vital that individuals participate 
in respective re-/up-skilling initiatives to achieve 
the expected outcome of nurturing a digitally 
enabled workforce.

The previous section presented one key 
element of successful digital skills strategies 
that supports the translation of arising 
skill requirements into concrete digital 
development priorities. In Qatar, 16 digital 
development priorities were identified, with 
five priorities spanning all sectors (e.g. basics 
in data science, digital platform administration) 
and 11 sector-specific digital development 
priorities (e.g. Machine to machine 
communication). These digital development 
priorities create a foundation for launching 
concrete training initiatives that focus on 
promoting skill development across them.

It was also demonstrated that more than 80 per 
cent of employees in Qatar need to undergo 
at least a light form of upskilling with respect to 
their digital skills. To reach this scale, successful 
digital skills programmes need to provide 
concrete and targeted training initiatives that 
ultimately create tangible impact by increasing 
the performance of trained employees. In order 
to reach these individuals, the insights from the 
analytical strategy design need to be translated 
to the organizational and employee level to 
ensure the desired impact of the actual training 
and skill development delivery.

Rethink the role of skills and education 
service providers

Because digitization and digital technologies 
evolve rapidly, jobs and their associated 
competencies shift continuously, with new skill 
requirements emerging regularly. In the past, 
traditional education equipped its students with 
a comprehensive skill set that ensured a long 
fit to their chosen careers. However, today's 
graduates face a less stable environment. 
Especially in STEM fields, students learn 
topics and skills in their first year that might 
be outdated by the time they graduate. This 
requires employees to implement lifelong 
learning skills to continue to develop their 
competencies at the fast pace of digital 
change. Given the size of the challenge, it is 
clear that broad activation of the ecosystem 
will be crucial. On a national level, this could 
be supported by setting up working groups 
inviting key stakeholders in the local market 
to align on the strategic objectives of digital 
skills development and ensure commitment for 
concrete initiatives that address the skill gaps of 
the future.

It is critical that all stakeholders involved in 
skills development take responsibility for 
steering the digital skill development of youth, 
graduates and employees over their entire 
lifespan. Creating a thriving ecosystem in which 
different stakeholders align on the digital skills 
strategy can accelerate the implementation of 
initiatives. In the following, we highlight some 
of the key roles within such an ecosystem.

• Public institutions: Public sector 
representatives play a critical role in 
setting the long-term agenda for national 
initiatives. With respect to the development 
of digital skills, public institutions must 
provide a clear direction. Furthermore, 
public institutions should provide reliable 
and accessible resources on digital 
priorities and support other organizations 
to align their development initiatives to an 
overarching strategy. Public institutions 
must also create incentives that attract 
and retain digital talents and promote 
investment from private organizations in 
technology, innovation and human capital.
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• Employers: To a large extent, people in the 
workforce shape their skill profiles based 
on their workplace demands. Interaction 
among employees and confronting 
constant (technological) change both force 
them to develop new skills and stay up to 
date with the latest developments. Given 
the acceleration in technological advances, 
employers must actively support and steer 
the development of their employees' 
skills: they should adapt their training 
curriculum and provide on-the-job training 
opportunities.

• Education and training institutions: 
Schools, colleges, universities and other 
training institutions support formal skills 
development for all people, starting from 
a young age. Hence, curricula must be 
aligned with digital priorities and develop 
skills that equip students not only with the 
hard skills required to work with digital 
technologies but also with the ability to 
be lifelong learners. The shift to lifelong 
learning and accompanying individuals 
through that journey is also seen in 
emerging trends in education technologies 
and has been accelerated by remote 
learning initiatives during COVID-19.

Conclusion

This study argues that a systematic and 
analytical approach to strategic workforce 
assessment provides reliable insights into 
current and future skill gaps and supports the 
design of needs-based skill strategies that meet 
the needs of the labour market. Throughout 
this exercise, we developed several key insights 
and lessons learned.

First of all, we demonstrated how a structured 
and analytical approach was applied to quantify 
the workforce needs of the State of Qatar. 
Crucially, this approach builds on expected 
demand and supply imbalances and takes into 
account the likely shifts that workers will make 
between jobs/sectors in response to demand 
evolutions, to fully reflect the dynamic nature of 
the labour market.

We then mapped the key digital technologies 
that are expected to have a critical impact on 
sector development in Qatar and assessed 
their impact on both overall productivity and 
resulting competency needs across 16 sectors 
and 132 individual jobs until 2030.

Third, we provided clear guidance on the 
competencies that need building in Qatar in 
the near future, resulting in a comprehensive 
yet synthetic set of 16 digital development 
priorities specifically tailored to Qatar and the 
corresponding number of workers to upskill.

Following that, we analysed what is at stake 
and calculated that insufficiently addressing 

reskilling needs could lead to an increasing 
vacancy rate and missing out on 10 per cent 
growth in gross domestic product.6 Lastly, we 
summarized a series of interesting initiatives 
currently launched or in the pipeline in Qatar 
that could be inspiring for other countries and 
regions. These initiatives aim to raise awareness 
and actively support the development of digital 
skills across the current/future workforce: (1) 
the Common Digital Skills Framework (national 
standard for digital and digital-enabling skills 
that individuals within Qatar's workforce need 
to obtain); (2) the Tasmu Centre of Excellence 
(training institution accessible to all employees 
in Qatar); (3) Studio 5/6 (fabrication lab that 
nurtures digital skill with Qatar's youth in an all-
pervasive digital environment).

Ultimately, our work highlights some key 
success factors to developing a needs-based 
digital skills strategy with sustainable impact: 
(1) inclusive, holistic and tailored policy 
design; (2) translation into tangible impact for 
organizations/ individuals; and (3) rethinking 
the role of skills and education service 
providers in the context of a lifelong learning 
journey.
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1 https:// www .rolandberger .com/ en/ Insights/ Publications/ Skills -Roadmap -for -climate -transition - %5B2020 
-2035 %5D .html 

2 Approach developed by Roland Berger and applied for the State of Qatar.
3 https:// www .tasmu .gov .qa/ 
4 The weighted average productivity increase in 2030 versus 2020 across sectors and profiles reflects the 

impact of mainly technological/digital progress. It was analysed per sector and per job, based on each 
one’s specific outlook (see Table 5.1 for a granular view on the outlook per annum and underlying drivers).

5 For each of the 132 jobs identified across 16 sectors (see Figure 5.1), a qualitative assessment was made 
on the extent to which a digital development priority applies. This qualitative assessment was based on: (1) 
key technologies that are expected to impact a given sector (see Table 5.1 for a summarized view); and (2) 
interviews with 14 local sector experts in Qatar conducted between 12 February and 25 March 2020.

6 Assuming that average productivity for open vacancies is similar to the average productivity of the 
workforce.
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Capacity development for Indigenous 
communities of the Americas region

By Carlos Baca-Feldman and Erick Huerta Velázquez

“One of my big dreams is to fly, to fly like those birds, and go round and round until we land 
and plan a project that really serves the community. One in which the people say: ‘I want it, 
I need it and it is useful for me’. So, one of those big dreams I have for my community is to 
be a little more autonomous and independent in terms of media and communication.” (Ana 
María V., Mexico, graduate of the first edition of the ITU training programme).

Introduction

Indigenous communication and 
telecommunications experiences are based on 
the idea that the communication process goes 
beyond a simple exchange of information; 
they are understood more as ways to articulate 
and strengthen social relations, allowing 
indigenous people to fulfil their needs and 
follow their own dreams and development 
objectives. Indigenous communication projects 
are a space of practice of indigenous values, 
reflected not only in the content they transmit 
but in the way the operation of the media itself 
is organized and designed, and how people 
are trained.

In 2002, the International Telecommunication 
Union (ITU) adopted a recommendation 
on indigenous peoples that later 
became Resolution 46 of the 2017 World 
Telecommunication Development Conference 
(WTDC) held in Buenos Aires. This Resolution 
recognizes: "the necessity of continuing to 
foster the training of indigenous technicians 
on the basis of their cultural practices and 
technological innovation solutions, while at the 
same time ensuring the availability of resources 
and spectrum to support the development and 
sustainability of telecommunication/information 
and telecommunication (ICT) networks 
operated by indigenous peoples" (ITU, 2017, 
p. 421).

Based on these identified needs and mandates, 
since 2005 the ITU Telecommunication 
Development Sector, through its Digital 
Inclusion programme and in collaboration 
with the Regional Office for the Americas, 
has implemented a tailored capacity-building 
programme. This programme aims to empower 
indigenous people and communities by 
providing them with the skills to use technology 
to help them reach their socioeconomic 
development goals, while respecting their 
cultural heritage. This tailored programme 
further aims "to achieve the goal of digital 
inclusion, enabling universal, sustainable, 
ubiquitous and affordable access to ICTs for all, 
including indigenous peoples, and to facilitate 
accessibility of ICTs for all, in the framework 
of access to information and knowledge" (as 
indicated in ITU-related resolutions1), thus 
contributing to the Sustainable Development 
Goals. The programme also facilitates the 
training of indigenous communities in essential 
skills to access and use ICT, including by 
implementing and operating their own local 
networks. With various revisions and updates 
to the content and methodology of the original 
programmes, two trainings are currently 
offered in Spanish for indigenous peoples in 
the Americas region.

Over the years, ITU has sought ways to fully 
accomplish the mandate of Resolution 46: 
“to do the trainings according to indigenous 
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cultural practices”. This has been done by 
engaging indigenous peoples in different 
stages of training programme design. In 2005, 
together with the Mexican Government, ITU 
organized the first indigenous workshop on 
ICTs. This workshop brought together 150 
indigenous people from different nations and 
communities across America. For three days 
they discussed capacity-building, content 
development, self-management of ICT projects 
and how to better organize their work and 
collaborate in strengthening their projects 
(Sandoval Forero & Guerra García, 2010, pp. 
151–155).

In its quest to best respond to end-user needs 
and requirements, ITU looked to identify 
relevant partner representatives of indigenous 
communities. Based on advice received 
from ITU Americas Region, the knowledge 
development programme for indigenous 
people was created in collaboration with Fondo 
para el Desarrollo de los Pueblos Indigenous 
de America Latina y Caribe (FILAC) [Fund for 
the Development of Indigenous Peoples of 
Latin America and the Caribbean].2 FILAC 
contributed by identifying priorities and topics 
of interest to be included in the ITU online 
trainings. The curricula of the trainings were 
jointly validated by the two institutions. This 
ensured that this capacity-building programme 
was not perceived by indigenous people 
as an obligation to be digitally included but 
rather as a means of empowerment through 
technology to support the independent living 
of their communities, their socioeconomic 
development and self-sustainability. 
Developing and maintaining indigenous local 
(radio) networks and developing indigenous 
technicians (to ensure technical maintenance of 
these networks at the community level) are two 
of the priorities identified in the last few years.

Within this framework, the ITU 
Telecommunication Development Sector 
has, since 2017 (the last WTDC), developed 
two online and blended training courses on 
these topics to support self-employment and 
sustainability of the indigenous communities, in 
accordance with Resolution 46 (WTDC 2017). 
The ITU Telecommunication Development 
Sector also supports the fulfilment and 

implementation of Article 16 of the United 
Nations declaration on the rights of indigenous 
peoples (United Nations, 2007), by providing 
indigenous peoples with the means to own, 
administer and operate their communication 
networks, and to ensure creation of local digital 
content. Since 2019, ITU has delivered two 
complementary trainings:

• an online training course, ‘Innovative 
communication tools for the strengthening 
of indigenous communities’, with a special 
focus on how to develop, manage and 
operate an indigenous radio network.

• a blended training programme (year-
long) to develop ‘technical promoters 
in indigenous communities in 
telecommunications and broadcasting’.

To best respond to indigenous communities’ 
requirements, ITU identified individuals 
and relevant indigenous organizations 
with expertise in both indigenous people/ 
communities and their styles of learning, 
and the proposed course content. ITU 
then facilitated these individuals’ and 
organizations’ participation in this capacity-
building programme. This added substantial 
value to both the training curriculum and the 
pedagogical processes and learning approach 
used in delivering these trainings.

In this paper we reflect on how this partnership 
– in which indigenous peoples participate in 
all stages of the creation and implementation 
of the capacity-building programme – has led 
to improved pedagogical processes and ways 
of learning that could be useful not only for 
other indigenous training programmes but also 
for capacity-building processes of other kinds 
where community groups should be involved.

In the first part of the article, we explain 
how indigenous peoples in the Americas 
have positioned themselves around 
the incorporation of ICT media in their 
communities, and the importance of capacity-
building to their strategies for building 
enabling environments in which to develop 
their own communication media. We also 
present one of the frameworks indigenous 
people have developed for training in 
communications and new technologies. 
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In the second part, we describe how ITU 
has developed the training programme 
for indigenous technicians in the Americas 
region in close collaboration with some of 
the organizations, communities and media 
that were involved in previous experiences of 
indigenous training, and the results of these 
partnerships. Finally, we explore the lessons 
learned from this process and their contribution 
towards new paths in capacity-building in rural 
and indigenous communities.

Pathways to indigenous communication 
and technological autonomy in Latin 
America

Indigenous communication mediated by ICT 
is not new, nor does it respond only to the 
expansion of digital technologies. In fact, 
to understand it, one must go back to the 
simplest notion of communication, where a 
series of actions emanating from the body 
itself enable collective life in a given territory 
and time, allowing culture to be transmitted, 
reproduced and transformed. Therefore, to 
understand what we mean by indigenous 
communication, we must start from this more 
elemental definition of communication, which 
is not related to technologies but instead to 
how people inhabit territory, and the way they 
organize, work, communicate and celebrate 
(Martínez Luna, 2016).

In this sense, it is also necessary to avoid 
homogenizing the characteristics of indigenous 
peoples: each group, tribe or nation has 
its own ways of living and inhabiting the 
land, expressed in their language and forms 
of governance and social organization, 
among others. Nevertheless, indigenous 
people around the world tend to share 
common characteristics, such as a holistic 
view of communication within the traditional 
knowledge and practices that maintain links 
with their territory or land.

For example, due to fog and the ruggedness 
of their territory, the Mazatec and Chinantec 
communities in Mexico generated a language 
of whistles, which contains more than 30 
distinctions of accent and tone, allowing 

complex messages to be transmitted (Sicoli, 
2016; Duncan, 2012). In the same country, in 
the Rarámuri communities of Chihuahua, who 
live far away from each other in the middle 
of a very rugged mountain range, messages 
are passed among people as they walk along 
mountain paths until they reach the receiver, 
sometimes days later (G. Palma, personal 
communication, August 12, 2019).

With the arrival of communication technologies, 
there has been a process of appropriation 
within the communities that can be observed 
in the way they are used, in many cases, to 
enhance and realize indigenous peoples’ 
dreams and objectives, overcome struggles 
and share meaning, as well as to link them 
beyond their territorial limits (Baca-Feldman, 
2017). From the diversity of community radios, 
video and film, print media, local websites and 
apps we find examples of these technological 
appropriations of media that reflect the diverse 
ways of living in communities (Magallanes-
Blanco, 2008; Rodriguez, 2005; Wortham, 
2013).

More recently, especially since the beginning 
of this century, there has been a process of 
technological appropriation by indigenous 
peoples linked to ICT and telecommunications 
(Arcilla Calderón et al., 2018). We can find 
experiences such as the community-owned 
cellular networks in Oaxaca, Mexico (Srinivasan, 
2019; Magallanes-Blanco & Rodriguez-Medina, 
2018). We can also find them in the community 
networks movement in the region (Baca et al., 
2018), in which various indigenous communities 
participate, such as the Jnoptik IntraBach 
and the Ik'ta ko'op Collective in the Tzetal 
community of Abasolo, Chiapas, Mexico (Redes 
por la Diversidad, Equidad y Sustentabilidad 
A.C., 2021); or the Jxa'h Wejxia Casil network 
in six Nasa communities in Cauca, Colombia.3 
This is in addition to initiatives focused on the 
generation of applications, websites or even 
translation of software into their own languages 
(Morales, 2020), or production of local 
content and the sharing of digital audiovisual 
productions (Ginsburg, 2018).

This process has been a collective path 
traced by indigenous communities. Their 
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intercommunity links and those with civil 
society organizations have been the key to 
building towards technological sovereignty 
or autonomy. In this process, the Continental 
Summits of Indigenous Communication of 
Abya Yala have been key meeting spaces. 
These meetings have allowed indigenous 
peoples to articulate and generate the 
fundamentals from which to use, create 

and transform media and communication 
technologies. The Declaración final de la 
Segunda Cumbre de Comunicación Indígena 
del Abya Yala [Final Declaration of the 
Second Continental Summit of Indigenous 
Communication of Abya Yala] (2013) speaks 
about autonomy linked to indigenous 
communication processes in the following 
terms.

“The autonomy of indigenous communication is based on the principle of life, a 
fundamental pillar of the worldview of Abya Yala, which is based on the relationship 
between human beings and Mother Earth, that is learned from the family. This autonomy 
must be protected by the life plans and organizational processes of our peoples and 
their legitimate authorities.” (Declaración final de la Segunda Cumbre de Comunicación 
Indígena del Abya Yala, 2013).

In other words, there is a clear premise in that 
Declaration that understands technologies 
as instruments to strengthen indigenous 
peoples’ communication processes. These 
tools must be adapted to the principles, 
values and ways of life of those inhabiting 
the territory, in contrast to mainstream views, 
where communities should ‘adapt’ to what 
technologies and external societies want to 
impose (Parra Hinojosa & Baca-Feldman, 2021). 
The path stretches into the future because the 
sovereignty or autonomy of communication 
of indigenous peoples is not something that 
has an end point or a goal to be achieved; 
rather, it is a never-ending process of building 
alternative models of communication in 
accordance with self-defined contexts, needs 
and aspirations.

Throughout this process, indigenous 
peoples have sought political and social 
advocacy strategies that have allowed them 
to generate enabling environments to create, 
operate and manage their own media and 
telecommunications projects, a right protected 
by Article 16 of the United Nations declaration 
on the rights of indigenous peoples (United 
Nations, 2007). These instruments, together 
with the political advocacy processes of 
indigenous communities, are gradually 
generating more favourable conditions for 

these communities in the field of ICT and 
telecommunications. Although there is still a 
long way to go, there are cases such as Mexico, 
where the Ley Federal de Telecomunicaciones 
y Radiodifusión [Federal Telecommunications 
and Broadcasting Law] (2014) has recognized 
indigenous communities and established a 
specific licence for telecommunications and 
access to the radio frequency spectrum.

Although significant progress has been 
made in achieving this enabling environment 
from a regulatory perspective, an enabling 
environment also includes other elements, 
such as technological development (i.e., 
affordable, quality tools with which to produce 
their communication materials) and access to 
mass media to disseminate their productions 
(Baca et al., 2018). Among all these elements, 
probably the most important is the creation 
and strengthening of local capacities – through 
programmes designed and directed specifically 
for and by indigenous peoples – that allow 
indigenous peoples to develop the technical, 
social, economic and cultural skills to manage 
their own telecommunications networks.
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Indigenous communities and the 
development of their capacity-building 
programmes

In 2010, during the First American Summit 
on Indigenous Communication in la María 
Piendamó, Cauca, Colombia, discussions 
around capacity-building resulted in the 
following mandate: “To create an itinerant 
school of indigenous communication, based in 
indigenous methodologies, that incorporates 
exchanges and internships within the different 
communication experiences across the 
continent” (Declaración final de la Segunda 
Cumbre de Comunicación Indígena del 
Abya Yala, 2010). From this mandate, several 
capacity-building processes were developed 
by indigenous communities, organizations 
and media around the continent. Some were 
in the form of indigenous universities (e.g. 
the Indigenous University of the Regional 
Indigenous Council of Cauca) and others were 
associated with indigenous organizations 
(e.g. Itinerant School of the Latin American 
Coordinating Committee for Indigenous 
Peoples' Cinema and Communication).

One of these initiatives was a participatory 
action research process taken on by some 
indigenous communities, organizations 
and media in Mexico in 2012. As a result of 
using this process, one of the main problems 
of indigenous media was identified: the 
lack of technical capacity to develop and 
maintain radio broadcasting and other 
telecommunication infrastructure. The research 
also identified the fundamentals of the 
methodology to develop capacity-building 
among indigenous media, based on an ancient 
agricultural system still in use throughout 
Mesoamerica called milpa (Baca-Feldman et al., 
2021).

Milpa is an agricultural system used for 
growing corn. It is based on diversity, in which 
various species such as beans, zucchini and 
other edible plants and vines coexist. It is 
cultivated collectively by the community and 
people learn by doing, with children learning 
by participating in the process from a very 
young age. It is also a traditional system 
that strengthens the relationships among 

community members and the land, as it is also a 
celebration. Therefore, the research considered 
that any training programme for indigenous 
peoples in the Americas should have as its 
core this form of collective work (la milpa). This 
translates concretely to diversity of knowledge 
and experiences, shared responsibilities among 
all participants, spaces for people to learn by 
doing, and creating the conditions to foster 
a community of knowledge and practice that 
could go beyond the training programme 
and the strengthening of the relations of 
the participants to their communities. This 
methodology was systematized in the book 
Haciendo milpa (Cruz Cárcamo & Huerta 
Velázquez, 2015).

This workshop collaboratively defined 
the foundations of the training course for 
community technicians in telecommunications 
and broadcasting in Mexico, Techio 
Comunitario. The name of the programme, 
which was chosen collectively, expresses very 
well its meaning and form, as it is a combination 
of the words ‘tequio’, a form of collective 
work that exists in most of the communities 
in Oaxaca, and ‘tech’, an abbreviation of 
technology. The first edition of Techio 
Comunitario had four common core modules 
(community communication and technologies, 
electricity, electronics and free software); 
three specialties (radio broadcasting, wireless 
networks and community cellular telephony), 
and a final integration module (legal framework 
and sustainability). Participants were allowed to 
choose to study one, two or all three specialty 
subjects.

From October 2016 to May 2017 the modules 
were taught face-to-face in various indigenous 
communities in southern Mexico, with 
indigenous and non-indigenous groups as part 
of an Advisory Committee4 that participated 
in each of the modules, either coordinating 
the logistics or teaching the topics. Some 
27 participants from six states of Mexico 
graduated from this edition.

Subsequently, based on the experience gained, 
some improvements were made to the process 
in the second edition. The number of modules 
was reduced to six in total and the number of 
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days of each module was increased. As this 
edition of the training was still being delivered 
face-to-face, these changes reduced both the 
cost of transportation for participants and the 
amount of time they spent away from their 
daily responsibilities at home. The technical 
courses were also redesigned and special 
workshop facilitators were invited to participate, 
as it was detected that it was hard for some 
participants to understand these subjects. In 
total, 17 participants from six states of Mexico 
graduated from this second edition.

After the second edition of the Techio 
Comunitario training programme in Mexico 
(2018–2019), continuous capacity-building 
activities were provided to the participants, 
such as building community Wi-Fi networks 
in different indigenous communities, in which 
trainers from different countries came to share 
their experience. An example is the Abya Yala 
Community Networking Workshop held in June 
2019 in Cherán K'eri, Michoacán, Mexico.

ITU programmes towards 
strengthening the ICT capacities of 
indigenous peoples

Actions carried out by ITU since 2005 

As mentioned in the introduction, since 
2005 ITU has undertaken various actions to 
strengthen the capacities of people belonging 
to indigenous communities in the Americas 
region. To date, ITU has implemented various 
training courses that have been updated and 
transformed according to the context and the 
realities experienced.

From the beginning, ITU focused on ensuring 
that courses were designed and delivered 
to best respond to the needs expressed 
by indigenous peoples by partnering with 
FILAC. The current knowledge development 
programme resulting from this partnership 
is: ‘Innovative communication tools for 
strengthening indigenous communities with 
a focus on how to develop, manage and 
operate an indigenous radio network’, which 
has been offered since 2015. This course is 
delivered entirely online and consists of five 
two-week modules that address topics such as 
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Figure 6�1: Drawing of a milpa made by the participants in the workshop ‘Strategies to 
support the training of indigenous communicators’

Source: Cruz Cárcamo & Huerta Velázquez (2015)



website creation, emergency communications 
systems, tools, elements of indigenous radio 
networks and the use of digital content. 
Hundreds of indigenous people from the 
region have graduated from this course over 
the years. In 2020, the programme underwent 
a review aimed particularly at updating and 
improving the methodology of the module on 
emergency communications, especially due 
to the importance of this topic because of the 
COVID-19 pandemic.

A new step in capacity-building was taken 
in 2019 when the Mexican civil society 
association Redes por la Diversidad, Equidad 
y Sustentabilidad A.C. [Networks for Diversity, 
Equity and Sustainability A.C.], one of 
the organizations that developed Techio 
Comunitario, was incorporated into the 
existing partnership between ITU and FILAC 
to develop the new ‘Training programme for 

technical promoters in indigenous communities 
in telecommunications and broadcasting’, 
consisting of five online modules and a face-to-
face training camp.

The main objectives of the new programme 
are to equip indigenous technicians with the 
necessary knowledge to install, maintain, 
operate and administer their communication 
and telecommunications projects; and 
to consolidate a network of indigenous 
communicators and technicians that support 
each other to develop community media and 
technology strategies to meet their needs 
and pursue their dreams. The programme 
is aimed at women and men involved in 
indigenous media in the Americas region. 
Since its inception, women’s participation has 
been encouraged, as there is a significant gap 
between women and men in the management 
of community media and community networks. 
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Figure 6�2: Participants learning how to install a Wi-Fi network in the fifth module of the 
first edition of Techio Comunitario, developed in Guelatao de Juárez, Oaxaca

Source: Baca-Feldman 2017, unpublished



Increased participation of women was achieved 
because the indigenous and community media 
organizations in the region were invited to 
nominate women directly for the programme. 
As a result, women’s participation in Techio 
Comunitario rose from 3.9 per cent in the 
first edition to 27.8 per cent in the second. 
However, while the graduates from the first 
edition of the ITU programme were 60 per cent 
women, the expected proportion of female 
graduates from the second edition is 36.8 per 
cent, so efforts to boost women’s participation 
need to continue.

The new programme is divided into five 
online courses implemented during a year, 
with a duration of four weeks each, with 
close guidance provided to participants. The 
modules are:

1. Community communication and 
technologies

2. Basic electricity and electronics

3. Radio frequency and computer networks

4. Regulatory environment for 
telecommunications and broadcasting

5. Sustainability in telecommunications and 
broadcasting projects.

Upon completion of the online training, 
participants who have completed all five 
courses are invited to participate in a 10-day 
face-to-face training camp, the objective of 
which is to generate a network of indigenous 
technical promoters in the region through an 
in-person space of integration and knowledge-
sharing. It also provides an opportunity to learn 
about and share successful communication 
and telecommunication projects developed 
in indigenous communities in an experiential 
way. Finally, there are some practical exercises, 
such as tower climbing or electronics soldering, 
which must be carried out in a face-to-face 
context.

Unlike previous online training, this 
programme focuses on quality rather than 
quantity. Participants are nominated by their 
communities or organizations; this ensures 
that the knowledge will serve a community or 
group that needs a technician. Only those who 
graduate from all five online modules have the 
chance to attend the face-to-face training and 
obtain the training certificate. The participants 
form a community of knowledge among their 
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Figure 6�3: Semillero de Redes Comunitarias del Abya Yala, held in Cherán K'eri, Michacán in 
2019

Source: Karla Velasco 2019, unpublished



fellow partners and trainers that continues 
after the programme has ended. This is why 
the course has a limited number of graduates 
but an important impact, as those graduates 
are linked to an indigenous organization or 
community with a communication strategy. 
They are not just individuals wanting to obtain 
new skills.

In the first edition of the new ITU training 
programme mentioned above, which took 
place between May 2019 and February 
2020, 20 indigenous communicators from 10 
different countries in the region graduated, all 
of them previously linked to communication 
and/or telecommunication community projects. 
Fourteen of the 20 were women.

The face-to-face training camp was developed 
in collaboration with an indigenous 
cooperative, the Unión de Cooperativas 
Tosepan Titataniske in Cuetzalan del Progreso, 
Puebla, Mexico. This face-to-face space 
brought together different organizations and 
specialists in the technical, organizational 
and economic issues common to indigenous 
communication experiences in the region, 
which reinforced the knowledge gained during 
online courses through practical exercises 
done in real contexts. In addition to the ITU 
training programme students, 19 indigenous 
Nahua and Tutunaku youth who had 
completed a training programme in community 
communication within the cooperative also 
participated.

The second edition of this training started in 
October 2020. While there was no face-to-face 
bootcamp due to the COVID-19 pandemic, 
an intensive two-week online course was 
developed instead.

The innovative approach of the new 
training programme for technical 
promoters in indigenous communities in 
telecommunications and broadcasting 
is an important step towards the goals 
expressed in WTDC Resolution 46 because 
it incorporates indigenous peoples in all 
stages of the capacity-building programme, 
not only as beneficiaries but also as designers 
and implementers, enriching and innovating 

capacity-building methodologies in addition to 
incorporating indigenous peoples’ knowledge 
and values.5 

Graduates have developed different actions 
linked to the knowledge they acquired. Some 
examples are listed below.

• A graduate from Carabobo, Venezuela 
created a community intranet for the 
residents of his neighbourhood.

• One graduate developed a process to 
obtain a licence to operate their community 
radio station in the Yoreme communities of 
Sonora, Mexico.

• In Zacate Grande, Honduras, a graduate 
has managed to improve the transmission 
quality and coverage area of the community 
radio station where he works.

• In Cuetzalan del Progreso, the activities 
of the Union of Tosepan Titataniske 
Cooperatives continue. Among them is 
the Tlayolchikahualis Initiative, which is a 
communication strategy to confront the 
COVID-19 crisis from the perspective 
of the ways of life and health care of the 
Nahua and Tutunaku peoples. Also, many 
of the young people who participated in 
the 2019 camp are now part of the team 
that organizes the film club, helped build 
the communication ‘house’, supports the 
community radio, and collaborates on the 
installation of the mobile phone network 
and community intranet.

• There has been a lot of participation of 
graduates in virtual events where they 
have shared their experience of this 
training process, such as the series of 
preparatory roundtables for WTDC 2021, 
in which a graduate from Oaxaca, Mexico, 
participated.

The consolidation of an indigenous technicians 
network has also progressed. This is evidenced, 
for example, in the frequent sharing of 
achievements, questions or experiences in 
the messaging group we have, with the new 
generation (2020–2021) being joined by 
people recommended by those who have 
already graduated.
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Figure 6�4: Participants of the training camp in Cuetzalan del Progreso, Puebla, February 
2020

Source: Itzel Muñoz 2020, unpublished

Figure 6�5: Working on one of the stages of the Free Software rally in Cuetzalan del 
Progreso, Puebla, February 2020

Source: Itzel Muñoz 2020, unpublished
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Figure 6�6: Participants learning how to climb towers at the training camp in Cuetzalan del 
Progreso, Puebla, February 2020

Source: Itzel Muñoz 2020, unpublished

Figure 6�7: Participants learning about solar energy at the training camp in Cuetzalan del 
Progreso, Puebla, February 2020

Source: Itzel Muñoz 2020, unpublished
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Figure 6�8: Participants learning how to make bamboo soundproofing panels at the 
training camp in Cuetzalan del Progreso, Puebla, February 2020

Source: Itzel Muñoz 2020, unpublished

Figure 6�9: Participants learning how to assemble broadcast cables at the training camp in 
Cuetzalan del Progreso, Puebla, February 2020

Source: Itzel Muñoz 2020, unpublished



Lessons learned

The learnings presented in this section are the 
result of our experience and constant reflection 
on the process we have developed among 
indigenous communities in the Americas 
region. They include the results of several 

evaluation exercises, both quantitative and 
qualitative, carried out at different stages of 
the ITU training programme for indigenous 
technicians; in particular, the results of the 
evaluation we conducted at the end of 2020 
with the graduates of the first edition.6

Learning by doing

“It has transformed me, because one thing is that they talk to you about 
telecommunications, open networks or mobile telephony in theory, and another thing is 
that you see the whole process in practice, everything that is needed to be able to have 
something like that. This is something that has happened in this course.” (Tsitsiki M., 
Mexico, graduate of the first edition of the ITU training programme).

More than the knowledge gained, it is essential 
that participants feel confident enough to act 
and participate. This feeling comes from the 
experience of doing things. Once they know 
that they have the ability to perform a certain 
task, it is easier for them to provide themselves 
with the means to do so by looking for and 
obtaining by themselves the knowledge, 
resources and relationships that allow them to 
perform the task.

Relevant experience must be gained in the 
context of rural communities, where many 
things must be improvised, and not in a 
laboratory where things are controlled, as 
people learn best in situations similar to the 
ones they will face in their communities. Many 
technology training courses are conducted in 
a laboratory or in urban contexts that do not 
always match the reality of the persons who 
participate in the training.

For this reason, each Techio Comunitario 
module was linked to real projects that 

are developed in the communities where 
the training takes place, with participants 
actively building, installing and evaluating 
network infrastructure that was and is used by 
communities.

In February 2020, the indigenous community 
of Cuetzalan del Progreso was chosen as the 
site for the face-to-face bootcamp of the ITU 
training programme. One of the reasons for 
choosing this community was that the Union 
of Tosepan Titataniske Cooperatives has been 
developing an integral telecommunication 
and broadcasting project for the region. This 
allowed participants to experience first-hand 
the installation of a community intranet, the 
installation and grounding of a photovoltaic 
system, testing of mobile network coverage, 
and re-siting of an FM radio transmitter.

In addition to the knowledge they generate, 
these on-site bootcamps make the bonds 
among participants stronger.
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Building relationships

“Apart from the knowledge, a great community is formed. It unites us in a great project 
called communication from the people for the people […] I now support not only the radio 
station where I come from but also other radio stations in the region, because that's the 
way to work and move, to go wherever the need exists.” (Daniel R., Mexico, graduate of the 
first edition and teacher in the second edition of Techio Comunitario).

We have learned that after ensuring that 
people feel confident that they have the ability 
to do something, it is necessary to provide 
them with a social network that can help them 
gain knowledge they may be lacking or provide 
them with continuous access to experiences. 
Participants should feel that they belong to a 
network in which they can get help and help 
others.

One example is that during the COVID-19 
pandemic, this support network has been 
crucial for the connectivity projects that some 
of the graduates have undertaken, such as 
intranets to share educational materials in their 
communities. The knowledge participants 
gained from the programme at a technical level 
was important but so too was the support of the 
specialists they had the opportunity to meet, 
such as one of the developers of LiberRouter 
or the creator of the free package of software 
components EtherTICs GNU/Linux, which is a 
turnkey solution for community radio stations.

The social/community networks that were 
generated in these two editions of the 
programme continue, with members sharing 
information and supporting each other to solve 
breakdowns in their equipment, undertake new 
projects or invite each other to events, courses 
or calls for proposals. As mentioned before, the 
network also continues with activities, including 
sharing experiences, raising awareness and 
specific training activities in which Techio 
Comunitario and ITU training programme 
graduates participate as instructors or speakers.

Use of new metaphors to explain 
technology

One of the most difficult tasks has been finding 
a way to explain how electricity and electronics 
function, as the metaphors generally used for 
explaining them are not always related to the 
context in which indigenous people live.

In one of the workshops related to building 
intranets, the facilitator was finding it hard to 
explain the parts of the computer but when she 
started using an analogy of the body to explain 
the parts of the computer, people began to 
understand. Similarly, when explaining the 
transport and access network, it was not until 
we changed our analogy to that of a rural 
water network that people got excited and 
started participating. Additionally, participants 
generated their own metaphors to understand 
the technologies from their own worldview.

In the first edition, two Tseltal students said that 
a community network resembles what they call 
mankomun. This is a collective activity that is 
done during the most important community 
festivities, in which a cow is bought to feed 
everyone, and everyone participates in its 
preparation. The reason for doing this is to 
save money but at the same time, it provides 
the chance to strengthen community ties. 
Therefore, as explained by Mariano, one of the 
course participants, a community network is like 
mankomun:
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“We create our own infrastructure and divide it up among the users. Just like someone 
skins and butchers the cow, someone takes charge of climbing the radio tower, someone 
else creates the network connections, and someone else takes care of the electrical power. 
We all do this together, and so this type of project has succeeded in surviving for a long 
time.”7

Technological training beyond the technical field

“I found it very important for a better understanding of the integrality of communication, 
to clearly differentiate our objectives from the tools we have to reach those objectives. The 
experiences [community radio, intranets, solar energy systems] I saw in Cuetzalan were very 
interesting to me because they are very enlightening. They helped me to gain more clarity 
about the community process, the collective process.” (Elena C., Argentina, graduate of the 
first edition of the ITU programme).

As in the milpa system we mentioned earlier, 
concepts cannot be isolated because they are 
part of a complex system in which life is created 
and recreated. Therefore, when understanding 
technology, we cannot separate it from the 
communications system to which it belongs.

For indigenous people technology is not just 
a tool that helps them perform some specific 
task but also a new element that must be 
incorporated into a community’s way of life and 
that must be understood, adapted, used and 
transformed under the principles and values of 
local communities.

Conclusion

The road we have travelled with communities 
and organizations committed to indigenous 
communication in Latin America has been 
full of joys and achievements, but also of 
challenges and lessons about things to 
be improved. Among these challenges is 
achieving greater participation of women, as 
there are still many barriers that need to be 
broken so that they are able to participate. 
These barriers include sharing responsibilities 
with their partners around the care of children 
during the time they are away or incorporating 
budgets for children’s activities during the 
course.

Connectivity issues such as the expense 
and bad quality of Internet in indigenous 
communities limit or make difficult participation 

in some activities such as webinars, but 
participants are able to access all the content in 
ITU Academy. However, we need to go beyond 
this practical solution, so for future editions it 
will be necessary to think about technological 
tools that will allow working on the digital 
platform offline.

Another learning is that we had to consider 
that for most of the participants, Spanish is their 
second language. Therefore, it was necessary 
to avoid restricting evaluations to written 
reports and allow participants the opportunity 
to present their homework in a format they feel 
confident with, such as a podcast, drawings or 
video. We also incorporated oral instructions 
at the beginning of the modules so that written 
instructions for the activities could be better 
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understood. We chose illustrated materials 
when available, although this is something we 
should invest more in.

We also need to rethink the methodologies of 
developing and delivering the online trainings. 
While in each course we make an evaluation 
and try to improve the experience, it is still very 
difficult to achieve experiential and practical 
learning online. It is also important to reinforce 
follow-up programmes aimed at supporting 
participants to ensure the sustainability of their 
projects by helping them to access mechanisms 
to continue learning and sharing.

A crucial element that should be reiterated in 
the knowledge development process is that it 
is fundamental to ensure indigenous peoples’ 
and communities’ involvement in the whole 
process, from design to implementation. 
Another important consideration is to 
understand that the purpose of capacity-
building is not only about how to use this or 
that technology but rather that connectivity 
and access to ICT in community contexts is an 
organizational and social governance issue, 
where technologies must be adapted to the 
dreams, needs and development goals of the 
communities.

Therefore, the role of those who facilitate 
these knowledge development processes is to 
generate a diverse and contextualized learning 
environment that allows the appropriation of 
technologies in each community in accordance 
with their cultural heritage values and 
development aspirations.
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Digital literacy for a digital India
 By Sumeysh Srivastava

Introduction

The COVID-19 pandemic has reinforced the 
importance of technology in various aspects of 
personal and public life. It cannot be denied 
that the one technology that has become a 
ubiquitous part of our existence is the Internet. 
Almost all activities in our everyday lives – 
work, education, entertainment, socializing, 
shopping, interacting with the state, etc. – are 
moving online. The Internet has also played 
a crucial role in broadcasting information 
and data related to COVID-19. People who 
have an Internet connection are more likely to 
stay at home, exercise social distancing and 
try to move forward in their lives.1 Increased 
digitization has numerous benefits and has 
created new paths of opportunity for economic, 
social, political and educational progress. 
However, the inability to access this digitization 
deprives individuals and communities of 
the benefit of these opportunities and 
technological advancements.

Only 14.7 per cent of the population of India 
have the ability to use computers, and 20 per 
cent have the ability to use the Internet (Indian 
National Statistical Office, 2020, pp. 242–243). 
Ability to operate a computer means carrying 
out any of the following tasks.

• Copying or moving a file or folder

• Using copy and paste tools to duplicate or 
move information within a document

• Sending e-mails with attached files (e.g. 
document, picture or video)

• Using basic arithmetic formulae in a 
spreadsheet

• Connecting and installing new devices (e.g. 
modem, camera, printer)

• Finding, downloading, installing and 
configuring software

• Creating electronic presentations with 
presentation software (including text, 
images, sound, video or charts)

• Transferring files between a computer and 
other devices

• Writing a computer program using a 
specialized programming language (Indian 
National Statistical Office, 2020, p. 242).

Similarly, “If a person of age 5 years and 
above was able to use Internet browser for 
website navigation, using e-mail and social 
networking applications, etc. to find, evaluate 
and communicate information, he/she was 
considered as able to use Internet” (Indian 
National Statistical Office, 2020, p. 243).

Essentially, this situation refers to a second-
level digital divide. The first level is who owns 
or has access to technology. The second level 
is who possesses or has access to the required 
knowledge and skills to use the technology. 
The existence of these different levels of 
digital divide, which go beyond questions of 
access, has been suggested by other authors 
as well (Molnar, 2003). The author would 
suggest that the first level of digital divide 
is dependent on the second, where digital 
inclusion is dependent on the ability to use 
digital technology, rather than access to the 
technology. Further, it has been argued that 
digital competency is required to live a ‘full life’ 
in the current era (Sefton-Green et al., 2009).

Given this context, this paper explores the 
question of whether some of the current 
digital literacy initiatives in India are enough 
to bridge this divide. The article begins by 
providing the reader with an overview of how 
the concept of digital literacy has been defined 
and how this definition has evolved over time. 
The next section introduces the Technology 
Acceptance Model (TAM) and analyses a 
possible link between digital literacy and TAM. 
This is followed by a section that discusses the 
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capability approach, looking at how access 
to, and having the skills to use, information 
and communication technology (ICT) affects 
human capabilities. The next section provides 
an overview of state efforts to increase digital 
literacy and Internet access in India. This is 
followed by a section that makes an argument 
for enabling community learning as a method 
to increase digital literacy. This is followed 
by two final sections – recommendations and 
a conclusion – which also discuss scope for 
further research.

Digital literacy: Conceptual evolution

In the author’s opinion, the first conceptual 
definition of digital literacy focused on looking 
at it within the framework of education, within 
a formalized, structured learning environment 
(Gilster, 1997). However, the term itself was 
in use before that. Lanham described it as 
“Multimedia Literacy” (Lanham, 1995). He 
differentiated it from traditional literacy by 
emphasizing the ability to process the various 
types of information supplied by digital 
sources, such as audio, video and so on. 
(Lanham, 1995). The author found an approach 
suggested in 1996 to be very interesting. While 
it does not mention digital literacy, it provides 
essential components for computer literacy, as 
defined by:

• tool literacy – competence in using 
hardware and software tools

• resource literacy – understanding forms of, 
and access to, information resources

• social-structural literacy – understanding 
the production and social significance of 
information

• research literacy – using information 
technology (IT) tools for research and 
scholarship

• publishing literacy – ability to communicate 
and publish information

• emerging technologies literacy – 
understanding of new developments in IT

• critical literacy – ability to evaluate the 
benefits of new technologies (Shapiro & 
Hughes, 1996, p. 4).

Even though this conception used a quasi-
skill-based approach, it also focused on 
building capacity beyond skill building and has 
relevance beyond the time when it was drafted. 
A distinction between looking at digital literacy 
via the viewpoint of skill acquisition versus 
cognitive development and socioeconomic 
issues has been noted as “leading to 
misunderstanding, misconceptions, and poor 
communication” about the phrase, as per 
Eshet-Alkalai (2004).

With the evolution of the Internet, technology 
and the scope of what can be done with 
digitization, the conception of digital literacy 
has also expanded, with elements of cultural, 
political and social participation also included 
(Aabø, 2005). According to Meyers et al. (2013), 
one framework for defining digital literacy 
has been that it represents a set of specific 
abilities or behaviours demonstrated by users 
of digital information systems, often throughout 
the enquiry process. These abilities are often 
characterized as the skills of the “Information 
Age” (p. 358).These skills can be seen as digital 
equivalents of the skills required in the print 
age and a digitally literate individual within this 
framework knows how to use digital tools to 
cater to their information needs (Eisenberg, 
2008).

Another framework has been to see digital 
literacy as application of abstract mental 
models to digital content activities (Meyers et 
al., 2013). These models come from a variety 
of fields but the majority are cognitive in 
nature, concentrating on how people process 
information in their heads. This goes a step 
beyond the ‘acquisition of skills’ model and 
looks at digital literacy as training the mind 
across different digital interactions and tasks. 
An example of this is the Media Literacy 2.0 
framework, which redefines media literacy 
for the digital era (Buckingham, 2003). The 
third framework, as mentioned by Meyers 
et al. (2013), is to look at digital literacy as 
participation in a set of activities utilizing digital 
tools and media that are firmly rooted in a 
specific environment or activity rather than 
being pre-set. These practices are emergent, 
socially formed and situational; they are based 
on what works rather than expert behaviours 
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or prescriptive models. This framework sees 
digital literacy as an evolving decentralized 
concept that depends on how people interact 
with technology in other aspects of their life 
and is influenced by local social and cultural 
factors.

It has been argued that the term digital literacy 
is broader than other terms like ICT literacy, 
and comprises different types of literacies that 
involve an interaction with technology (Martin, 
2006). It also depends on an individual’s life 
circumstances and will vary over time, based 
on skills, knowledge, attitude and personal 
growth (Martin, 2006). Based on the above, 
the author would suggest a definition of digital 
literacy as ‘the capacity of individuals and 
communities to interact with, access and utilize 
new and existing digital technologies relevant 
to their existing as well as emerging needs and 
requirements’.

Digital literacy and Technology 
Advanced Model

Technology Advanced Model (TAM) is a widely 
used theory that seeks to investigate factors 
that influence a user to accept and adapt 
any technology. It has been described by 
Aggorowati et al. (2012) as a condensed theory 
of technology adoption in an organization 
which proposes that individual responses to a 
technology can trigger intentions or curiosity to 
use the technology, which can then influence 
actual usage. Using this model, it has been 
suggested that a user’s motivation to use 
technology can be explained by three factors:

• perceived usefulness – the degree to which 
the user believes that using the technology 
will improve his or her work performance

• perceived ease of use – refers to how 
effortless he or she perceives using the 
technology will be

• attitude towards usage – a factor that 
guides future behaviour or the cause of 
intention that ultimately leads to a particular 
behaviour (Davis, 1989).

Certain factors that may influence perceived 
ease of use – such as characteristics of 

information resources, the job experience, 
technical equipment and support, etc. – have 
been identified by Barranis (2011), though 
these cannot always be considered universal 
and must be contextualized. As discussed in 
this paper, these are the factors where India’s 
digital literacy programme may fall behind 
because it does not take into consideration 
the different levels of access that citizens 
have to technology and how they use it. The 
correlation between the factors given in TAM 
and digital literacy were tested in a study 
conducted by Gie and Chung (2019) among 
first-year students in a private institute in 
Malaysia. According to the study, a significant, 
positive and strong relationship was discovered 
between first-year students' perception of ease 
of use and digital literacy (Gie & Chung, 2019). 
Similarly, there was a significant, favourable and 
relatively strong association between first-year 
students' perception of usefulness and their 
digital literacy.

A crucial takeaway from the study was that it 
showed that there was a significant difference 
in levels of digital literacy, based on whether 
the person had Internet access. This shows that 
digital literacy and Internet access must be seen 
as co-dependent and need to be evaluated 
together.

An interesting data point can be seen from 
a survey conducted in India by the Digital 
Empowerment Foundation (Jha, 2020) where 
Internet occupied the last post in ranking of 
importance, after food, clothing, housing, 
employment and mobile phones. However, 
in terms of first preference ordering, Internet 
occupied second place. This shows that 
while people do have an idea of the utility of 
the Internet, they are yet to see it as a basic 
need. One of the reasons for this could be 
the operation of Common Service Centres: 
these are physical facilities, run by a village-
level entrepreneur, that help citizens access 
a wide range of government information 
and services. If a citizen is using the Internet 
to access government entitlements and 
services but doing it through an intermediary 
who is facilitating it, then they may see the 
intermediary as the one adding value, rather 
than the medium itself. This is an assumption 
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by the author and needs to be tested further. 
The solution here calls for looking at the needs 
of different users and providing and designing 
digital literacy programmes that can help 
increase users’ capabilities to fulfil those needs. 
If more people are digitally literate and are able 
to access the Internet by themselves, demand 
will increase naturally and should incentivize 
infrastructure creation.

Digital literacy and capability approach

One of the most influential frameworks 
that looks at improving the quality of life of 
individuals and communities is the capability 
approach (Robeyns, 2016) proposed by 
Amartya Sen and Martha Nussbaum. It stems 
from Sen’s criticism of Utilitarianism, which 
he saw as too narrowly focused on the utility 
of objects as a measure of well-being (Landa, 
2004). According to Nussbaum (2000) 
capabilities can refer to “human capabilities 
that can be convincingly argued to be of central 
importance in any human life, whatever else 
the person pursues or chooses” (p. 74). An 
analysis by Birdsall (2011) has shown each of 
the capabilities listed by Nussbaum as being 
enhanced by the ability to access and use 
ICTs. A related point is that a lack of the skills 
required to access and use technology has a 
negative effect on the flow of information to 
the poorest citizens. This impacts their ability to 
access resources that they are entitled to under 
government schemes. To illustrate this point, 
let us look at the Unified Mobile Application for 
New-Age Governance (UMANG) app,2 which 
allows access to government services in India 
through a web and mobile app. Currently, 
the app provides access to 20,689 services 
provided by 234 government departments, 
across themes like education, health, finance, 
social security, etc.3 As of December 2020, the 
app had 25 million registered users (Rathee, 
2020). The ability to access and utilize the 
UMANG app enhances an individual’s abilities 
to benefit from services that they are entitled to 
and require to live their lives.

Exclusion from digital infrastructure and access 
by Mukherjee et al. (2016) looks at the effect 
that Internet access and digital literacy have 

on access to public entitlements. Specifically 
taking the example of government schemes 
directed towards securing the livelihoods of 
marginalized communities, the report makes 
the argument that Internet access and the 
ability to use the Internet can enable the user 
to access genuine, cost-effective and timely 
information, thereby increasing the feasibility 
and efficiency of these programmes for the 
individual as well as the state.

State efforts to increase digital literacy 
and access to the Internet in India

As per Telecom Regulatory Authority of India 
data for March 2021, around 54 per cent of 
India’s population have access to broadband 
Internet (Telecom Regulatory Authority of India, 
2021). However, these figures do not represent 
the quality of access or usage of individuals. 
The Digital in India 2019 report (Nielsen 
Holdings, 2020) points out three specific 
exclusion points with respect to the skills of 
individuals to access the Internet; location, 
age and gender. Now let us look at Bharat 
Net. Bharat Net is a project under the Digital 
India initiative, which seeks to provide Internet 
connectivity to all Gram Panchayats (village 
councils) in India, of which there are 250,000 in 
total. A Gram Panchayat is the most basic tier 
of state units in India and may consist of one 
village or a group of villages.4 The project is 
expected to be finished by August 2021 and 
it has been shown that there are certain issues 
with Bharat Net and how it is implemented.5 
An important point to note is that as per data 
displayed on the Bharat Net website in March 
2021, users on the network are consuming 
only 1.2 GB of data per month,6 which is quite 
low. Demand creation is important because 
Bharat Net is supposed to generate revenue 
and is designed to create plug and play 
infrastructure, where telecom operators can use 
the infrastructure created to provide services.

There are three main digital literacy 
programmes in India that have either been 
implemented or are in the process of 
implementation. The National Digital Literacy 
Mission, the Digital Saksharta Abhiyan and 
the Pradhan Mantri Gramin Digital Saksharta 
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Abhiyan. The National Digital Literacy Mission 
was approved in March 2014 and had a target 
to train 1 million citizens in select districts. 
Subsequently, the Digital Saksharta Abhiyan 
was approved in December 2014 with an 
additional target of 4.25 million candidates 
across the country (Standing Committee on 
Information Technology, 2019). The coverage 
targets were increased under Pradhan Mantri 
Gramin Digital Saksharta Abhiyan, which 
seeks to make 60 million persons in rural India 
digitally literate. By October 2018, around 20 
million individuals had been covered, which 
represents 1.67 per cent of India’s population 
(Standing Committee on Information 
Technology, 2019).

First, the individuals represented in these 
statistics are measured based on their 
possession of a computer and their ability to 
operate a computer as parameters. This leads 
to a requirement for expensive IT infrastructure, 
as well as broadband connectivity, to make 
these trainings possible. However, the Digital in 
India report shows that in both rural and urban 
areas, 99 per cent of users access the Internet 
from a mobile device (Nielsen Holdings, 
2020). This highlights a trend in technology 
penetration, which is that many first-time users 
are coming online by skipping computers 
and using smartphones. Hence, taking into 
consideration IT infrastructure mobile devices 
as part of the design and implementation 
requirements, paired with the broadband 
connectivity needed to make these trainings 
possible, could improve the outcome of this 
programme. The restriction of only one person 
per home in the scheme appears to neglect the 
reality of rural migration, as well as the unique 
obstacles faced by women and the elderly, and 
the requirements of persons of various ages.7

The current digital literacy effort in India does 
not distinguish between the usage patterns 
and specific conditions of different citizens. 
Research by Dixon et al. (2014) has shown that 
men logged onto the Internet more, spent 
more time online, and accessed more content 
than women even when the distribution of 
Internet users is the same among men and 
women. Specifically for India, it has been 
shown that factors including age, gender, 

occupation, caste, etc. have an effect on the 
diffusion of technology (Mohanty, 2020). It 
has also been shown that location can have an 
effect on familiarity with and comfort in using 
technology, with a distinction between students 
who stay in urban areas and those that stay in 
rural areas (Upcraft et al., 2004). Research on 
TAM has shown that despite overall growth 
in information usage, there is evidence that 
there is a significant decline in such usage 
among the elderly, illiterate and lower income 
earners compared with younger, well-educated 
and high-income earners (Porter & Donthu, 
2006). One popular assumption is about the 
generation of digital natives, or those that 
grew up around technology, and this segment 
having a high level of digital literacy (Kivunja, 
2014). However, it has been shown that even 
within this segment, inequalities based on 
gender, age and socioeconomic status are 
maintained (Bennett et al., 2008).

Digital literacy and community learning

Social learning theory suggests that people 
learn through observing the behaviour and 
actions of others (Bandura, 1977). The idea of 
situated learning takes this further, suggesting 
that the framework in which the social learning 
happens and the active participation of the 
learners helps in gaining new knowledge and 
skills (Lave & Wenger, 1991). Community-
centred learning is not just about skill 
building; it can be supplementary to learning 
in formalized academic spaces and involves 
an interplay between people’s perceived 
realities and their experience with technology. 
It has been suggested that using spaces like 
school libraries or community halls as places 
for informal community learning can enhance 
digital literacy as well as bypassing individual 
access issues (Mardis, 2013).

To create a seamless digital literacy learning 
mechanism, both informal, community-driven 
learning and formal, individual training must 
interact together. Community networks fit this 
model.
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“Wireless community networks, also called community-based Internet service providers, 
are networks whose infrastructure is built, managed, operated and administered by a 
community-driven organization or by a community itself by pooling their existing resources 
and working with partners to start up and scale their activities” (Srivastava, 2016, p. 15).

These networks are structured to be open 
and accessible, and generally involve the local 
community in development and management, 
with the network being enjoyed as a common 
good. It has been shown in other countries 
that community networks have a positive effect 
on digital literacy (Meneses & Mominó, 2010). 
It has also been shown that using community 
partnerships to educate students in digital 
technologies has a positive effect on their 
digital literacy skills (Truesdell & Birch, 2019). 
Research has demonstrated that community 
connections can have a beneficial effect on the 
implementation of digital literacy acquisition 
programmes (Jacobs et al., 2015). A case study 

also demonstrated that providing Internet 
access and capacity-building to a community 
of students benefited both their digital literacy 
skills and access to educational information 
(Internet Society, 2018).

A report on setting up community networks 
in India pointed out issues in spectrum 
allocation, navigating a complex licensing 
regulation regime, excessive compliance 
burden and technical challenges (Srivastava, 
2016). However, in December 2020, the Public 
Wi-Fi Access Network Interface scheme was 
announced in India. This provides for:

“Public Wi-Fi Networks by Public Data Office Aggregators to provide public Wi-Fi service 
through Public Data Offices spread across [the] length and breadth of the country to 
accelerate proliferation of Broadband Internet services through Public Wi-Fi network in the 
country” (Government of India Press Information Bureau, 2020).

Essentially, this would mean the ability to 
connect to Wi-Fi broadband almost anywhere, 
and allow anyone who has a Wi-Fi connection 
to set up a public Wi-Fi network seamlessly. The 
details of the implementation of this scheme 
are still awaited but it has the potential to fuel 
the expansion of community networks in India.

Recommendations

India’s state-run digital literacy programme 
has been described as one of the largest 
digital literacy programmes in the world 
(Financial Express Online, 2017). However, 
the discussion seems to point out that there 
is room for improvement in terms of design, 
capacity and implementation. An additional 
factor that the author would like to note is the 

need to take into account the requirements of 
intended beneficiaries when rolling out policy 
initiatives. The author would suggest that this 
is not evidenced in the current state initiatives, 
because it has been pointed out that everything 
from information about the schemes, grievance 
redress mechanisms, fees, certification, etc. is 
only available online (Standing Committee on 
Information Technology, 2020). This does not 
seem to take into consideration the fact that 
a majority of the target users may be digitally 
illiterate.

It is increasingly important not only to 
look at who uses the Internet but also to 
distinguish varying levels of online skills 
among individuals.8 Research has shown that 
factors including age, gender, education and 
experience with technology affect both the 
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ability to successfully complete different tasks 
online and the time taken, reinforcing the need 
for digital literacy trainings and assessments 
designed for segregated user groups 
(DiMaggio & Hargittai, 2001). The author would 
suggest that these are factors that should be 
considered when evaluating the impact and 
efficacy of any interventions focused on digital 
literacy.

In terms of further research on this issue, 
beyond the scope of this paper, the author 
has a few suggestions. First, a data-collection 
exercise can be conducted in India which 
looks at how and why people do or do not 
choose to interact with technology and which 
factors influence this decision. This research 
can be conducted through the framework of 
TAM, as discussed earlier. It is important that 
this exercise be conducted with different user 
groups, with disaggregation based on age, 
gender, education and location; and takes into 
account other sociocultural contexts such as 
religion and caste, which can also influence 
modern conceptions of digital literacy. It 
is important to understand how different 
individuals with different identifiers interact with 
technology and whether there are different 
factors that affect this interaction.

Second, one of the main points the author 
has discussed is the need to improve digital 
literacy in India because of the prevalence of 
e-governance. Further, it is suggested that the 
interaction of citizens with government services 
be analysed through a focus on the level of 
digital literacy of both citizens and individuals 
in government. Since this involves multiple 
entities, this should be analysed through the 
framework of actor-network theory. The actor-
network theory situates the functioning of 
society as a conglomeration of the actions of 
different actors. It was developed through the 
writings of Latour (1988) as well as Law and 
Callon (1992). The theory asserts that the role 
of technology in society is determined by its 
interpretation by actors, who use their social 
lenses to arrive at a mutually identifiable use 
of technology towards a specific routine while 
maintaining their social network links (Haque & 
Mantode, 2013).

For example, a 2021 report that looks at last 
mile delivery of government services in India 
suggests that the digital literacy of officials as 
well as different segments of citizens affects 
how they use technology and access services, 
the quality of that access and how this affects 
their perception of the government (Sharma 
et al., 2021). Thirdly, the implication of digital 
literacy for access to education, especially 
when a lot of classes have moved online 
during COVID-19, needs to be explored 
and understood better, especially to look 
at whether this will affect students’ future 
interactions with technology.

Conclusion

In conclusion, the author would highlight 
that the fact that India has recognized that 
infrastructure development is necessary 
to ensure that people are able to access 
technology is a positive development that 
could be improved on. In this context, it is 
hoped that this article provides the reader 
with some context on the importance of digital 
literacy to ensure that people use and adopt 
technology, and can access schemes and 
entitlements through digital media, while also 
underscoring the importance of combining 
formal structured training with community 
learning opportunities. While India’s current 
digital literacy schemes can be enhanced or 
improved, like all government processes, user 
trends are constantly evolving based on needs 
and information. Digital literacy is important, 
not merely to access services or information but 
also to access basic rights and entitlements. It 
is critical that we endeavour to ensure that all 
citizens can be equal participants in the digital 
revolution that India is undergoing.
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Best practices in distance education 
learning, Mexican experiences 

By María Cristina Cárdenas Peralta and Ana Lidia Franzoni Velázquez

Introduction

The COVID-19 pandemic and resulting 
lockdowns have had a dramatic impact on 
many sectors, including education. According 
to the United Nations Educational, Scientific 
and Cultural Organization (UNESCO), 
nearly 1.6 billion learners in more than 
190 countries have been affected by the 
closures of educational institutions (schools, 
colleges and universities) and learning 
spaces (UNESCO, 2020). Faced with this 
unprecedented upheaval, governments turned 
to distance learning, greatly accelerating the 
implementation and use of technology in the 
teaching-learning process. Despite significant 
and sustained investment in programmes to 
integrate technology into the teaching-learning 
process, the pandemic has revealed certain 
difficulties in using such technology. This article 
will serve as a public policy guide for those 
seeking to design student-centred distance 
classes.

The paper’s initial section lays out the Mexican 
approach to digital matters pre-pandemic. 
In particular, it reviews Internet use by 
the Mexican populace directly before the 
pandemic. It also provides an overview of 
the numerous and widely varied government 
digital inclusion programmes. The paper 
then sets forth in detail the methodology 
developed to evaluate teachers’ training 
needs with respect to using technology during 
the pandemic, and then tailor appropriate 
courses for them. This methodology’s core 
is an assessment of the requirements of a 
country-specific population, using international 
reference frameworks and best practices to 
understand and address the challenges facing 
educators relating to technology and digital 
skills. Using an appropriate methodology, 

policymakers can design training that engages 
the population and equips them with the 
desired skills. Finally, the paper will review 
some findings from the development of 
training courses in Mexico during the pandemic 
and will offer some broader recommendations 
based on the Mexican experience.

Context

This section describes the shortage of digital 
equipment and connectivity in Mexico, 
particularly for the most vulnerable households. 
It also mentions the different digital inclusion 
programmes that Mexico has had since 1997, 
emphasizing the lack of teacher training in 
them.

Mexican digital access

On 14 March 2020, the Secretariat of Public 
Education announced that schools in Mexico 
would close their doors in response to the 
COVID-19 pandemic. In doing so, it was acting 
in accordance with World Health Organization 
recommendations to reinforce social distancing 
measures.

Closing schools had profound repercussions 
for Mexican education. According to national 
data, 33.2 million children and teenagers 
were affected, made up of 28 million enrolled 
in primary and secondary schools and close 
to five million more enrolled in pre-primary 
schools. After a brief pause, Mexico began to 
implement distance education programmes. 
Most prominent of these was ‘Aprende en Casa’ 
(Learn at Home), an initiative permitting primary 
and secondary school students to access age-
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based educational content through television 
programmes.

Schools in Mexico also began to shift learning 
online, despite lacking the infrastructure 
needed to face the full extent of the crisis. 
According to some estimates, the number of 
children who took online courses was less than 
8 million, out of a total population of 26 million 
children eligible to take such courses (Signos 
Vitales, 2020).

These numbers may be explained by many 
Mexican households not having access to the 
Internet or adequate computer equipment. 
According to the National Survey on Availability 
and Use of Information Technologies in 
Households (Instituto Nacional de Estadística 
y Geografía, 2020), 80.6 million Mexicans 
over 6 years of age used the Internet but only 
20.1 million households (approximately 70 
per cent of total households) had a fixed or 
mobile Internet connection, while 49.4 million 
households (approximately 44.3 per cent of 
total households) had computers (see Chart 
8.1). Although Mexico is better positioned 
than many other countries in Latin America 
regarding Internet access, there is nonetheless 
a profound gap within Mexico between rural 
and urban households (see Chart 8.2).

Chart 8�1: Households with computers 
and Internet, 2015–2019 (percentage of 
total households)

Source: Instituto Nacional de Estadística y Geografía 
(2019)

This gap represents a significant limitation on 
nationwide online courses that might have 
offered a better response to the pandemic.

Chart 8�2: Internet in rural and urban 
areas, 2017–2019 (percentage of users)

Source: Instituto Nacional de Estadística y Geografía 
(2019)

At the time of the crisis, 86.5 million people 
(75.1 per cent of the total population) over 6 
years old used mobile phones, 44.3 per cent of 
households had a computer at home and 92.5 
per cent had a television. The main activities 
of Internet users were ‘passive’1 and related 
to entertainment (91.5 per cent), obtaining 
information (90.7 per cent), and communicating 
(90.6 per cent) (Instituto Nacional de Estadística 
y Geografía, 2019).

Pre-pandemic teacher training

According to Mexican government 
information,2 1,197,778 Mexicans are employed 
as teachers. The majority of these (50.4 per 
cent) work in elementary schools, followed by 
secondary school teachers (25.9 per cent) and 
preschool teachers (23.7 per cent).

Studies published by international institutions 
show that the effectiveness of information 
technology (IT) in the learning environment 
largely hinges on the digital skills of the 
teachers utilizing that technology and 
the support provided to them. Although 
Mexico has incorporated information and 
communication technology (ICT) into the 
teaching-learning process since 1997 (see 
Figure 8.1), those efforts have centred on 
providing tools such as classroom equipment 
or delivering computers, relegating teacher 
training to a lesser position (Franzoni Velázquez 
et al., 2020).
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The incorporation of ICT in the Mexican 
education system started in 1997 (see Figure 
8.1), with the School Network Programme 
(Programa Red Escolar, 1997–2004). This 
programme allowed students, teachers, 
principals and parents to communicate 
through networks on the Internet. After that 
initiative, Enciclomedia (2003–2011) equipped 
primary and secondary school classrooms 
with a computer, a projector, an electronic 
whiteboard, a computer table and a printer. 
Rather than a dynamic use of technology, 
this programme simply used technology to 
complement the current curriculum, with the 
extent of use wholly dependent on the teacher. 
Mexico then implemented Digital Skills for 
All (Habilidades Digitales para Todos, 2009–
2012), a programme that sought to promote 
students’ and teachers’ digital skills in telematic 
classrooms. This programme was the first to 
promote training performance indicators and 
certification.

A change of government led to a new initiative 
(Mi Compu.mx, 2013–2014), centred on 
delivering over 240,000 devices to students 
in primary school Grades 5 and 6 in three 
different states. The programme sought 
to inspire the use of technology as a tool 
and object of learning. During the 2014/15 
school year, the programme – which had 
changed its name to the Inclusion and Digital 
Literacy Programme (Programa de Inclusión 
y Alfabetización Digital) – expanded its reach, 
providing 708,824 tablets and technological 
equipment accessories in 16,000 public 
schools in six states. The equipment contained 
pre-loaded material for Grade 5 students, 
computer programs and content for the family. 
This expanded programme was Mexico’s first 
significant foray into teacher training, with 
8,096 educators trained. For the 2015/16 

school year, the programme changed its name 
to Digital Inclusion Programme (Programa de 
Inclusión Digital). It reached 15 states, giving 
1,073,174 tablets with the Windows operating 
system to Grade 5 students and 71,480 tablets 
to teachers in 32,000 schools.

Mexico then changed course. The next 
programme (@prende 2.0 Programme, 
2016 to present) was a break from Mexico’s 
previous pattern in that it was not focused on 
technological equipment. Rather, it sought to 
promote teacher training as the key element 
for the successful incorporation of ICT. The 
focus on teachers gave policymakers insights 
into why merely providing tools did not result 
in digital literacy in students (see Figure 8.2) 
(Franzoni Velázquez et al., 2020).

Certain data from the Organisation for 
Economic Co-operation and Development 
(OECD) prior to the crisis, i.e. the 2018 
Teaching and Learning International Survey 
(TALIS), suggested that teachers, students 
and schools in Mexico were better prepared 
to face the impact of the COVID-19 pandemic 
than other countries.3 However, the Mexican 
experience during the pandemic has illustrated 
the shortcomings in the country’s emphasis 
on providing tools rather than teacher training 
in ICT to ensure effective digital learning (see 
Charts 8.3 and 8.4) (OECD, 2019).

Despite Mexico’s involvement with digital 
literacy and computational thinking, particularly 
with @prende 2.0, it was unable to build on 
its previous efforts to achieve nationwide, 
truly innovative and effective remote learning 
during the pandemic. It became apparent that 
teachers were struggling to move from face-to-
face to distance education. Appreciating this 
difficulty, the Mexican Chamber of Electronics, 
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Figure 8�1: Previous ICT programmes in Mexico, 1997 to present

Source: Authors’ own 2021, unpublished



Telecommunications and Information 
Technologies hired 3C Innovation for Human 
Development (3C), an education consulting 
company based in Mexico City, to develop 

a programme to support teachers and other 
populations in this transition. 3C began by 
developing a methodology that allowed it 
to understand learner needs and then tailor 
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Figure 8�2: Why technology did not transform education

Source: Authors’ own 2021, unpublished

Chart 8�3: Teachers’ preparedness for ICT-based teaching prior to the crisis

 

 

Mexico 

As the COVID-19 pandemic worsened in countries across the globe, most governments took the precaution 
of closing their schools in an attempt to contain the spread of the virus. In Mexico, excluding the non-
compulsory part of the curriculum, each week of school closures represents about 29 hours of face-to-face 
compulsory instruction time at school (lower secondary school – general orientation), that is to say 2.5% of 
annual compulsory instruction time. Schools were forced to replace this time in class with online learning and 
home schooling, in most cases facilitated by teachers and parents. 

After weeks of school closures, some countries are now starting the complicated process of gradually 
reopening their schools. To support these efforts, this COVID-19 country note aims to bring together evidence 
from various OECD school education surveys conducted prior to the crisis and use it to examine how prepared 
teachers, students and schools were in Mexico to face the impact of the COVID-19 pandemic, with a view to 
informing and guiding future policy responses to the crisis. 

Teachers', students’ and school’s familiarity with the use of ICT for teaching and 
learning prior to the crisis 

Figure 1. Teachers’ preparedness for ICT-based teaching prior to the crisis 

 
Note: Only countries and economies with available data are shown. The OECD average refers to the average of OECD countries participating in 
TALIS 2018. 
Source: OECD, TALIS 2018 Database. 

Source: OECD (2019)



courses to best help them. The following 
section explains this approach in detail.

Methodology

The methodology used to define the best 
training practices is derived from the results of 
online surveys and focus group surveys relating 
to training courses offered previously by 3C. 
The training programme supported teachers 
during the COVID-19 crisis by focusing more 
directly on training in practical technological 
and digital problems identified by teachers 
in focus groups. Surveys to determine the 
effectiveness of the courses were sent to the 
teachers and educational authorities who 
participated in the training.

3C designed the following five-step 
methodology to create each course:

• Stage1: Training design

o Reference frameworks
o Digital tools

o Best distance learning practices
o Challenges teachers face during the 

pandemic

• Stage 2: Application of the baseline survey

• Stage 3: Training delivery

• Stage 4: Application of a follow-up survey

• Stage 5: Issuance of a diploma.

Stage 1: Training design

The courses aimed to offer training in digital 
and pedagogical skills, as well as support for 
developing strategies to improve learning 
practices. In order to do so, 3C consulted 
different international reference frameworks, 
potential digital tools, the best practices for 
teaching via distance, and challenges the 
teachers themselves identified.
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Chart 8�4: Schools’ leadership, collaboration and resources prior to the crisis

4 |  Mexico - Country Note 

SCHOOL EDUCATION DURING COVID -19: WERE TEACHERS AND STUDENTS READY? »  © OECD 2020  
  

In terms of the school leader’s role in supporting innovation, 71% of principals in Mexico "often" or "very often" 
took actions to support co-operation among teachers to develop new teaching practices in the 12 months prior 
to the survey, which is higher than the average of the OECD countries participating in TALIS (59%). 

School leaders and teachers may also be able to tap into online resources that could facilitate the 
dissemination of information, instructional material and remote learning across schools. For example, 
familiarity with online training can prepare teachers for communicating and sharing information with the school 
community through online platforms. In Mexico, 55% of teachers participated in online courses/seminars in the 
12 months prior to the survey, which is higher than the average of the OECD countries participating in TALIS 
(36%). 

Out-of-school learning communities can also be a valuable asset for mutual professional support in times of 
crisis. From the perspective of teachers, 34% of them in Mexico participated in a network of teachers formed 
specifically for their professional development in the 12 months prior to the survey, which is lower than the 
average of the OECD countries participating in TALIS (40%). From the perspective of school leaders, in 
Mexico, 35% of principals reported collaborating "often" or "very often" with principals from other schools on 
challenging work tasks in the 12 months prior to the survey, which is statistically not significantly different from 
the average of the OECD countries and economies in TALIS (37%). 

Figure 3: Schools’ leadership, collaboration and resources prior to the crisis 

 
Note: Only countries and economies with available data are shown. The OECD average refers to the average of OECD countries participating in 
TALIS 2018. 
Source: OECD, TALIS 2018 Database.  

Source: OECD (2019)



Reference frameworks

The selection of training objectives was 
based on a review of several existing frames 
of reference. In particular, the European 
Commission’s DigCompEdu framework 
(Redecker, 2017), the UNESCO Competency 
Framework for Teachers (UNESCO, 2018) and 
the International Society for Technology in 
Education (ISTE) Standards for Educators were 
consulted (ISTE, 2021).

3C adopted different aspects of these 
frameworks. Foremost, it incorporated 
international standards to assess teacher skills 
in using ICT as set forth in the UNESCO and 
DigCompEdu frameworks. 3C employed the 
UNESCO framework to establish a baseline 
of the strengths and weaknesses of teachers 
at this level due to the emergency closure of 
schools (see Table 8.1). 3C also used the six 
competencies set forth in the DigCompEdu 
framework. These highlight that teachers 
need to be trained not just individually in 
ICT skills but also in transferring knowledge 
to their students in the application of digital 
technologies in a critical and responsible 
way in terms of information, communication, 
content generation, well-being and problem 
solving. The ISTE Standards were selected for 
transversality, knowledge and application (see 
Table 8.2).

Digital tools

The courses provided by 3C taught how to 
use and integrate a wide variety of digital 
tools for learning, including the Microsoft suite 
(Word, Teams, PowerPoint, etc.), the Google 
Suite (Drive, Search, Classroom, Meets), 
YouTube, Zoom, WhatsApp, Canva, Padlet, 
Kahoot, Flipgrid, etc. These digital tools were 
selected from the top 100 tools for educators, 
taking into consideration the infrastructure 
and teachers’ equipment (i.e. most teachers 
have little connectivity, most of them use only 
telephones and the most common operating 
system that they use is Android). The top 100 
tools were voted on by 2,369 educators from 
45 countries (see Figure 8.3) (Hart, 2020).

Best practices in distance education

Best practices were also considered in 
designing teacher training. These best 
practices were drawn from previous experience 
and research in digital education, both in 
Mexico and around the world. They were 
important not only for the teacher training itself 
but also as a model for teachers to replicate 
in training their students. These best practices 
included:

1. identifying the goal and expectation of 
each course before starting the class
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Table 8�1: UNESCO competency framework for teachers 

Level 1:
Basic knowledge 
of ICT

Use of IT as a tool for 
production, management 
and practice

The teacher demonstrates a basic level of IT 
management, using digital resources to guide the 
student in their learning.

Use of productive tools, multimedia, searches for 
information on the Internet, and communication using 
social networks. 

Level 2:
Deeper knowledge 
of ICT

Solving problems via the 
use of IT

The teacher acts as a manager and guide for projects 
that consider real problems.

Use of more sophisticated technologies, such as 
simulators, thematic search engines and/or collaboration 
tools

Level 3:
Generation of 
knowledge

Creation of innovative 
products via IT

The teacher supports their students in the creation 
of products with IT and promotes the planning 
and management of their objectives and activities. 
Demonstrates a wide understanding of IT and uses 
programming and robotics to promote computational 
thinking.

Source: UNESCO (2018)
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Table 8�2: Reference frameworks adaptation

DigCompEdu ISTE

Area 1: 
Professional 
engagement

1.1 Organizational 
communication

1.2 Professional 
collaboration

Collaborator

4a. Dedicate planning time to 
collaborate with colleagues to create 
authentic learning experiences that 
leverage technology

1.3 Reflective practice

1.4 Digital continuous 
professional development 

Leader

1c. Stay current with research that 
supports improved student learning 
outcomes, including findings from the 
learning

Area 2: Digital 
resources

2.1 Selecting digital 
resources

Designer

5b. Design authentic learning activities 
that align with content area standards 
and use digital tools and resources to 
maximize active, deep learning

2.2 Creating and modifying 
digital resources

Leader

2c. Model for colleagues the 
identification, exploration, evaluation, 
curation and adoption of new digital 
resources and tools for learning

2.3 Managing, protecting 
and sharing digital 
resources

Citizen
3d. Model and promote management 
of personal data and digital identity and 
protect student data privacy

Area 3: Teaching 
and learning

3.1 Teaching

Learner

1a. Set professional learning goals 
to explore and apply pedagogical 
approaches made possible by 
technology and reflect on their 
effectiveness

Leader

2a. Shape, advance and accelerate a 
shared vision for empowered learning 
with technology by engaging with 
education stakeholders

3.2 Guidance Collaborator

4c. Use collaborative tools to expand 
students' authentic, real-world learning 
experiences by engaging virtually with 
experts, teams and students, locally and 
globally

3.3 Self-regulated learning

Facilitator

6a. Foster a culture where students take 
ownership of their learning goals and 
outcomes in both independent and 
group settings

Leader

2b. Advocate for equitable access to 
educational technology, digital content 
and learning opportunities to meet the 
diverse needs of all students



126 Digital Skills Insights 2021

DigCompEdu ISTE

Area 4: 
Assessment

4.1 Assessment strategies Analyst

7c. Use assessment data to guide 
progress and communicate with 
students, parents and education 
stakeholders to build student 
self-direction

4.2 Analysing evidence Analyst
7a. Provide alternative ways for students 
to demonstrate competency and reflect 
on their learning using technology

4.3 Feedback and planning Analyst

7b. Use technology to design and 
implement a variety of formative 
and summative assessments that 
accommodate learner needs, provide 
timely feedback to students and inform 
instruction

Area 5: 
Empowering 
learners

5.1 Accessibility and 
inclusion

5.2 Differentiation and 
personalization

5.3 Actively engaging 
learners

Learner
1b. Pursue professional interests by 
creating and actively participating in 
local and global learning networks

Citizen

3b. Establish a learning culture 
that promotes curiosity and critical 
examination of online resources and 
fosters digital literacy and media fluency

Area 6: 
Facilitating 
learners’ digital 
competence

6.1 Information and media 
literacy

Designer

5c. Explore and apply instructional 
design principles to create innovative 
digital learning environments that 
engage and support learning

6.2 Digital communication 
and collaboration

Collaborator

4d. Demonstrate cultural competency 
when communicating with students, 
parents and colleagues, and interact 
with them as co-collaborators in student 
learning

6d. Model and nurture creativity and 
creative expression to communicate 
ideas, knowledge or connections

6.3 Digital content creation

Designer

5a. Use technology to create, adapt 
and personalize learning experiences 
that foster independent learning and 
accommodate learner differences and 
needs

Facilitator

6b. Manage the use of technology 
and student learning strategies in 
digital platforms, virtual environments, 
hands-on makerspaces or in the field

Table 8�2: Reference frameworks adaptation (continued) 



2. making a ‘real use’ connection to transform 
the teaching practice

3. using interactive and playful tools to 
engage the participants

4. employing deeper, shorter and more 
targeted content

5. creating work groups during online classes
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DigCompEdu ISTE

6.4 Responsible use

Citizen

3a. Create experiences for learners 
to make positive, socially responsible 
contributions and exhibit empathetic 
behaviour online that builds 
relationships and community

Citizen

3c. Mentor students in safe, legal and 
ethical practices with digital tools and 
the protection of intellectual rights and 
property

6.5 Digital problem solving Facilitator

6c. Create learning opportunities that 
challenge students to use a design 
process and computational thinking to 
innovate and solve problems

Source: Authors’ own 2021, unpublished

Table 8�2: Reference frameworks adaptation (continued) 

Figure 8�3: Top 100 tools for education 2020

Source: Hart (2020)



6. considering the emotional state of the 
participants.

Challenges teachers face during the 
pandemic

3C also attempted to identify the primary 
challenges facing teachers during the 
pandemic, using both Mexican national 
resources and its own methods. More 
particularly, from 30 July to 3 September 
2020, 366,571 teachers participated in a 
national survey identifying the most important 
continuous training topics of interest that they 
needed for distance learning (see Table 8.3).

This extensive survey evidenced the need to 
make changes in the educational system to face 
the new challenges. Teachers, for example, 
demand training to develop digital skills and 
pedagogical tools, and continuous support to 
fulfil their teaching mission.

On 29 September 2020, 157 teachers who 
teach classes at different educational levels in 
different states of Mexico participated in a focus 
group. In this meeting, teachers mentioned the 
most important challenges they were facing, 
which were then used to further focus the 
courses offered by 3C (see Figure 8.4).

During the conversation, the teachers 
pointed out the unprecedented nature of 
the challenges facing teachers, students and 

their respective families. Teachers further 
emphasized the inequalities among students' 
families, which were brought into starker relief 
by the pandemic. Vulnerable households, 
for instance, lack access to digital devices 
and stable Internet connectivity, an adequate 
place at home to study, privacy, and parents 
who can guide and support their children’s 
learning (parents have uneven levels of digital 
skills), among other problems. Lack of proper 
equipment and connectivity also presented 
problems for teachers.
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Table 8�3: Topics of interest in continuing 
education

Topics of interest Participants %

Design of teaching strategies 233,714 12
Didactic use of ICT 226,200 11
Planning 201,606 10
Learning assessment 199,338 10
Innovation and credibility 192,109 10
Collaborative learning 169,511 9
Methodologies for teaching 162,396 8
Relationship and communication 
with families

125,614 6

Autonomy in learning 117,994 6
Tutorial of learning how to learn 104,546 5
Academic leadership 95,159 5
Peer tutoring 70,563 4
Basic literacy 59,526 3
Specific didactic models 15,715 1

Source: Secretaria de Educación Pública (2020)

Figure 8�4: Challenges teachers faced during the pandemic
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In addition to equipment deficiencies, teachers 
lamented the inadequacy of their training for 
the challenge. Teachers highlighted a range of 
gaps in their training, including development 
of digital skills, use of digital tools and 
implementation of new pedagogical methods 
to create content. This lack of training led to 
some rejection of virtual classes, difficulties, 
problems engaging students in the remote 
environment, and failure to appreciate and 
attend to students’ emotional needs. Finally, 
teachers were concerned about assessment 
practices. These failures in teacher training 
evidence problems with planning and 
execution in the Ministry of Education.

Stage 2: Application of the baseline survey

A baseline survey was conducted in each 
course to obtain reliable and useful data 
before the respective training project started. 
The survey had both closed and open-ended 
questions, employing a mix of multiple choice, 
rating scale, dropdown and matrix questions. 
The results were used to monitor and evaluate 
the project.

Stage 3: Training delivery

The individual courses were designed to be 
live-training webinars in Zoom. Each course 
addressed one topic (i.e. use of a digital tool 
or work on a particular pedagogical skill), and 
comprised between three and five hour-long 
sessions.4

The training considered two particularly 
important factors:

1. The type of infrastructure and equipment 
teachers have (types of connectivity, 
devices and operating systems).

2. The teachers' level of technology use. Even 
though teachers were invited to follow the 
class, it was recommended that they first 
understand the tool and then try to use it 
(it was assumed that teachers are at a basic 
level). For that reason, for most classes, 
the recorded lesson was available for 
several days after the class for review and 
consultation.

When designing training courses, 3C consulted 
the matrix shown in Figure 8.5.

Between May 2020 and April 2021, 3C offered 
116 online courses (see Chart 8.5). These 
courses were provided to teachers from all 
grade levels, either free (44) or at a minimal 
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Figure 8�5: Teachers’ use of technology

Source: Ho (2021)



cost (72). Although most of the courses were 
targeted at teachers (60), 3C also offered by 
open invitation specific courses to empower 
women entrepreneurs to thrive in the digital 
economy (29) and students who wanted 
to develop computational skills such as 
programming or coding (27).

More than 14,400 attendees took the courses: 
5,700 of them were teachers (see Chart 8.6).

Focusing on the teacher population (as shown 
in Chart 8.7), more than 50 per cent were from 
Mexico City or the State of Mexico. This was 
expected given the relative proliferation of 
technology in those areas. Despite the heavy 
representation from these two areas, every 
Mexican state was represented.

Nationally and among the participants in this 
programme, more women than men work in 
the education sector in Mexico. According 
to the data used for this article, 82.4 per cent 
of teachers and students in the courses were 
women (see Chart 8.8).

At the time of the training, most of the teachers 
were teaching in high school (37.6 per cent), 
followed by upper primary (which corresponds 
to Grades 4–6 of elementary school) and higher 
education (see Chart 8.9).

All the courses given were classified according 
to Table 8.2: Reference frameworks adaptation 
(see Chart 8.10). Some courses related to more 
than one competency required by teachers.
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Chart 8�5: Number of courses offered by 
3C
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Stage 4: Evaluation of the courses

A follow-up survey was designed to obtain 
teachers’ feedback and improve different 
aspects of the classes. Teachers were invited 
to complete the survey by the end of the class, 
providing important insights into which courses 
were useful and resonated with them. For 

example, teachers emphasized the usefulness 
of workshops (see Chart 8.11) and suggested 
other topics for courses. This collaboration was 
essential to proper tailoring of useful courses. 
It is interesting to note that, as the pandemic 
progressed, teachers suggested more courses 
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Chart 8�7: Teachers per state
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Chart 8�8: Teachers’ age distribution by gender (% of total teachers)
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relating to retaining students' attention, 
assessment and emotional support.
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Chart 8�9: Grade level taught by training participants

Source: Authors own 2021, unpublished

Chart 8�10: Courses given to develop each competency
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Stage 5: Issuance of the diploma

At the end of each course, 3C provided 
downloadable course completion diplomas for 
the attending teachers. Teachers were also able 
to enter the 3C site and access the records of 
the 3C courses that they had completed

Main findings and conclusion

Although 3C offered courses to women 
entrepreneurs and students using the same 
methodology as employed for teachers, this 
paper has focused on the information gathered 
from the teacher courses during the pandemic, 
given that it is the largest and most complete 
data set. These data provide great insight into 
the deficiencies in training to prepare for an 
event like the pandemic, as well as insights into 
ways forward.

The baseline information showed that very 
few teachers were adept enough to combine 
high-tech and low-tech approaches to help 
facilitate the student learning process, as 
necessitated by the pandemic. This knowledge 
gap is an important demonstration of the need 
for continuous training to reskill and upskill 
teachers. In particular, teachers require training 
in new pedagogical methods allowing for a 
smoother transfer of knowledge to students, as 
well as in soft skills to better support students’ 
emotional well-being.

The courses and surveys conducted by 3C 
also revealed that teachers could benefit from 

personalized training focused on particular 
skill levels and needs. That personalization, 
however, should not come at the expense of 
peer work, which was seen to be critical to 
understanding the course content.

The pandemic showed that distance training 
could be done efficiently and cost-effectively, 
a marked departure from traditional face-to-
face training. Distance training came with the 
additional advantage of effectively reaching a 
wider, more geographically diverse population 
than in the typical classroom setting. Distance 
learning also guarantees the same quality of 
instruction for all pupils while affording learners 
flexibility in accessing knowledge. This aspect 
of distance learning is important in developing 
countries like Mexico, where teachers are often 
hard put to find time for training given their 
intense workload.

The data also highlighted the importance 
of tailoring training to account for potential 
urban/rural divides. Training that takes into 
consideration the  lack of connectivity in 
rural areas can help mitigate the differences. 
For rural populations, training teachers in 
how to use free social networks offered by 
telecommunications companies, evaluate 
students with different methodologies, and 
download material (PDFs, videos, etc.) to 
consult them offline and in different schedules, 
is essential in a way it is not in urban areas.

The experience of training Mexican teachers 
illustrated the vital role played by surveys 
and other tracking mechanisms in designing 
effective training courses. In the Mexican 
experience, the most effective surveys: (1) 
identified teachers in some way (such as a 
national ID), (2) were easy to complete (with 
only necessary questions) but engaging, and (3) 
were tied to incentives to answer (i.e. diplomas, 
raffles, etc.). This information can then be 
used to identify an individual teacher’s needs 
and areas for improvement. Data can also 
help schools measure the effectiveness and 
performance of their teachers. It is therefore 
recommended to use a variety of tools (focus 
groups, community chats, etc.) proactively to 
obtain teacher opinions. This strengthens the 
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Chart 8�11: Teachers’ assessment of the 
usefulness of the courses (%)
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training courses and helps develop stronger 
educators.

Finally, the trainings showed the importance of 
building positive reinforcement for teachers. 
Teachers need more than three interventions to 
innovate and adapt technology to their classes. 
Sharing their ideas, doubts and worries with 
peers and experts in the field – and getting 
positive feedback – is important to encourage 
success.

The issuance of diplomas and certificates 
likewise acts as a tangible incentive for 
training. Safeguarding this information 
through technologies like blockchain insulates 
against problems stemming from job loss and 
government change, and gives a powerful 
incentive to teachers to continue developing 
their skills and act as agents of change in their 
localities (Franzoni Velázquez et al., 2019).
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1 Passive activities are related to liking, commenting, sending messages and otherwise engaging with other 
users. In educational environments, students can be ‘passive users’ when teachers are the sole operators of 
the technology.

2 Results from National Survey of Occupation and Employment, corresponding to the fourth quarter of 2019.
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