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Executive Summary

Universities across Kenya, Armenia, and Nigeria are producing more ICT graduates than ever be-
fore. Yet in ministries and boardrooms in all three countries, the same complaint keeps surfac-
ing: most of those graduates are not ready to start work on day one. This report investigates
that gap, building on an in-depth Estonia-Kenya case study and new evidence from Armenia
and Nigeria, and examining ICT curricula, student experiences, employer expectations, graduate
work-readiness, and the potential of international talent mobility. Throughout, it uses one closely
documented programme, Digital Explorers Il (DE II), as a real-world test of what actually closes
the gap between a degree and a career.

The four countries differ substantially in economic scale, digital maturity, and labour-market con-
ditions, allowing the study to examine ICT talent development across contrasting contexts. Es-
tonia is a mature digital economy that still cannot find enough specialists. Kenya treats ICT as
the engine of youth employment, entrepreneurship, digital inclusion, and public-sector transfor-
mation - and trains so many graduates that one recent government talent programme drew ten
thousand applicants for four hundred places. Armenia is building an export-oriented high-tech
sector that increasingly needs professionals with deeper specialisation. Nigeria has the scale to
build an enormous ICT workforce - virtually all of its 300-plus higher education institutions teach
some form of ICT - but chronic shortages of equipment, classroom space, and industry contact
hold many graduates back. Four different starting points, one shared conclusion: a strong curric-
ulum on paper is not the same as a work-ready graduate in practice.

That conclusion did not come from reading curricula alone. The research team compared
six university programmes course by course, interviewed 26 Kenyan students and 13 Ken-
yan policymakers and university staff, and ran two employer focus groups, then extended
the same approach to Armenia (four interviews and a class observation) and Nigeria (five
interviews). The interviews indicate that employability depends on practical learning, in-
ternships, employer engagement, and communication skills alongside formal technical
content. “Whatever is being taught is not enough,” as one Kenyan student put it - not a com-
plaint about any single university, but a description of a system in which the strongest grad-
uates are consistently the ones who pair their degree with bootcamps, certifications,
hackathons, internships, and the informal peer networks that teach what the classroom does not.

DE Il shows what closing that gap looks like in practice. Between February and May 2026, twen-
ty Kenyan ICT graduates spent four months inside eight Estonian companies and organisations,
working on real problems: redesigning a fleet-management dashboard, building a digital handbook
for prison inmates, automating onboarding for a small training centre. Visits to companies such
as Bolt, Pipedrive, and Genius Sports gave them a clearer view of the career ladder ahead. Partici-
pants came back with sharper technical skills, stronger communication, better problem-framing,
and, in their own words, a different sense of what they were capable of. The report’s argument is
that this is the real value of DE II: less a mobility perk than a feedback loop, showing universities
exactly which skills their curricula are missing.



That argument drives the report’s central recommendation. Donors, national governments,
accreditation agencies, and universities should integrate curriculum reform, accreditation,
and international mobility into a single education-to-employment pathway that pairs academic
learning with employer-linked projects, recognises skills gained through bootcamps, lecture
halls, and other learning settings, and supports graduates after programme completion. Estonia
offers one useful proof point: after the country scrapped rigid, centrally run programme accred-
itation in 2016 in favour of lighter institutional oversight, quality did not collapse - universities
simply gained the freedom to keep pace with a field that moves faster than any four-year review
cycle. The findings reach well beyond DE Il. They speak to a question facing universities, govern-
ments, and donors everywhere: not how to produce more ICT graduates, but how to make sure the
ones already arriving are ready for the work waiting for them.

Introduction

The growing demand for digital skills has made Information and Communication Technology (ICT)
a strategic priority for economic competitiveness, public-sector modernisation, innovation, and
international cooperation. Across Europe and partner countries, however, ICT education and la-
bour-market development remain uneven. Advanced digital economies face persistent shortages
of qualified specialists; while emerging digital economies must strengthen the link between high-
er education, practical training, graduate employability, and international career pathways (OECD,
2026).

The DE Il project has responded to this challenge by supporting cross-border ICT talent partner-
ships between the Baltic region and partner countries, including Kenya, Nigeria, and Armenia.
The project reaches beyond mobility by combining digital skills training, internships, employment
pathways, mentoring, intercultural learning, and ecosystem cooperation. Its structure includes
several complementary tracks: trainee, professional and ambassador.

The current report consolidates the findings from two phases of the study. Phase | analysed
the Estonia-Kenya case, focusing on curriculum alignment, student experiences, employer ex-
pectations, and the transition from ICT education in Kenya to study and work-based learning in
Estonia. Phase Il extended the analysis to Armenia and Nigeria, examining whether the findings
from the Estonia-Kenya case are transferable to other partner-country contexts and identifying
country-specific barriers and opportunities. In addition to these findings the report also includes
outcomes of 20 recent ICT graduates’ placements in Estonian IT companies in February - May
2026, in terms of the additional skills acquired as well as the participants’ own insights regarding
the benefits of the project.

Building on these studies, the report provides a comparative synthesis across Estonia, Ken-
ya, Armenia, and Nigeria. Estonia is used as a benchmark of a mature digital economy with
strong digital infrastructure and continued demand for ICT specialists. Kenya, Armenia, and
Nigeria are analysed as partner-country contexts with significant ICT potential, but different
structural conditions, institutional capacities, labour-market needs, and mobility challenges.

The report is guided by the following central question: how effectively do selected ICT education
systems and talent-development pathways in Kenya, Armenia, and Nigeria align with evolving
labour-market needs and relevant international benchmarks, and what lessons can be drawn
from comparison with Estonia to strengthen digital skills development and cross-border coop-
eration?
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Methodologically, the report combines curriculum analysis, desk research, student perspectives,
and interviews with multiple stakeholder groups involved in ICT education, labour-market align-
ment, and DE Il implementation. The multi-perspective approach makes it possible to compare
formal curricula with lived student experience, employer expectations, institutional views, and
real mobility pathways.

The purpose of this report is to provide an evidence-based and policy-relevant assessment of
how ICT education, practical readiness, employer expectations, and mobility pathways interact. By
triangulating evidence across countries and stakeholder groups, the report identifies both com-
mon bottlenecks and context-specific needs.

The report contributes to the design of more effective ICT talent partnerships by arguing that
future cooperation should move beyond short-term mobility and isolated curriculum comparison
towards integrated education-to-employment pathways. Such pathways should combine curric-
ulum renewal, practical learning, employer engagement, skills recognition, mobility preparation,
and post-programme continuity.



Chapter 1

Methodology

The methodology of the study followed a three-stage mixed-methods approach. Phase | fo-
cused on the Estonia-Kenya case, Phase |l extended and validated the findings in Armenia and
Nigeria. The final stage brought the evidence together into a comparative synthesis across the
four countries and added the most recent DE participants experience. The purpose of the study
was to assess how ICT curricula, graduate work-readiness, labour-market needs, and talent-part-
nership opportunities connect in different national contexts.

The study combined curriculum analysis, desk research, student interviews, stakeholder in-
terviews, focus groups, class observation, and analysis of DE Il placement-related evidence.
In total, six ICT study programmes were reviewed across Estonia, Kenya, Armenia, and Nigeria.
The curriculum analysis focused on programme structure, content, practical-training compo-
nents, learning outcomes, soft-skills coverage, quality-assurance elements, and visible links with
labour-market expectations.

The desk research covered policy documents, official reports, institutional documents, academ-
ic literature, strategic studies, labour-market analyses, and quality-assurance materials. These
sources were used to contextualise ICT education, digital transformation priorities, university-
industry cooperation, skills demand, and mobility-related challenges in the four countries.

The empirical component of Phase | included 26 Kenyan student participants connected to the DE
programme. This included 16 students in three semi-structured group interviews and 10 students
in individual interviews. The student interviews focused on prior ICT education in Kenya, teaching
and learning differences between Kenya and Estonia, practical relevance of training, adaptation
to international academic and workplace environments, perceived skills gaps, and preparation for
labour-market entry.

Phase | also included 13 stakeholder interviews in Kenya with policy representatives and university
staff, including five policy representatives and eight university staff members. In addition, two
focus groups were conducted with eight participants from private-sector companies and pub-
lic-sector organisations. Further Digital Explorers-related evidence was collected from Ambas-
sador Track representatives, Tallinn University staff, and Estonian host-company representatives.

Phase Il extended the same analytical logic to Armenia and Nigeria. In Armenia, four semi-struc-
tured interviews were conducted with industry and university representatives, together with one
class observation involving approximately 20 students. In Nigeria, five semi-structured interviews
were conducted with industry and university representatives. These interviews were used to exam-
ine whether the Estonia-Kenya findings were also visible in other partner-country contexts and to
identify country-specific barriers and opportunities.

Overall, the study included the perspectives of students, university staff, employers, public-sec-
tor representatives, private-sector organisations, ecosystem actors, Ambassador Track partic-
ipants, and Digital Explorers-related host institutions. This made it possible to compare formal
curriculum design with student experience, employer expectations, institutional perspectives,
and evidence from practical placements.



The analysis was conducted through comparative and thematic synthesis. Curriculum documents
were first reviewed to identify similarities and differences across programmes and countries. In-
terview and focus-group material was then analysed around recurring themes such as practical
readiness, employer expectations, skills gaps, adaptation challenges, mobility barriers, and coop-
eration between universities and industry.

Triangulation across curriculum evidence, desk research, student perspectives, stakeholder in-
terviews, focus groups, class observation, and placement-related evidence formed the core of
the analytical approach. Findings were treated as stronger when similar patterns appeared across
several evidence sources. Differences between sources were interpreted as context-specific
variations, perception gaps, or implementation challenges.

The final report integrates the evidence from Phase | and Phase Il into a comparative assessment
of Estonia, Kenya, Armenia, and Nigeria. It identifies common patterns and country-specific dif-
ferences in ICT education, labour-market alignment, graduate readiness, and talent mobility. The
results are used to formulate practical recommendations for strengthening ICT curricula, im-
proving education-to-employment pathways, supporting university-industry cooperation, and
developing future international talent partnerships.

Chapter 2

Digital Explorers

DE Il is presented in this report as a practical example of how international talent partnerships
can connect education, skills development, workplace exposure, and institutional cooperation.
The programme integrates mobility into a pathway in which participants move from preparation
and training into real work-based learning, professional networking, and cross-border coopera-
tion. This allows developing an understanding how ICT education can respond more effectively to
labour-market expectations.

The programme addresses needs on both sides of the partnership. For Baltic and European
technology ecosystems, it contributes to widening access to highly motivated ICT talent in a con-
text where labour-market analyses continue to show demand for ICT specialists (Mets & Viia,
2021). For partner countries, it offers young professionals, students, entrepreneurs, and pub-
lic-sector representatives’ opportunities to gain international experience, strengthen practical
ICT competencies, and build professional networks that can later support development in their
home ecosystems.

DE Il can be seen as a cross-border ICT talent pathway. It connects preparation before mobility,
practical learning during mobility, employer expectations, mentoring, intercultural learning, and
post-programme opportunities. Adopting this pathway perspective demonstrates the signifi-
cance of formal curriculum content, practical exposure, communication skills, adaptability, and
the ability to work in real organisational contexts.



The project brings together several target groups through three complementary tracks: trainee,
professional, and ambassador. The Trainee Track supports early-career ICT talent through prac-
tical training and short-term placements. The Professional Track focuses on more experienced
ICT specialists seeking international employment opportunities. The Ambassador Track involves
entrepreneurs, university representatives, public-sector actors, and ecosystem stakeholders,
with the aim of strengthening institutional learning, policy exchange, and long-term cooperation
between the Baltic region and partner countries.

For mobility to create sustainable value, it needs to be connected with curriculum relevance, prac-
tical learning, employer engagement, institutional cooperation, and post-programme continuity.
In this sense, DE Il also functions as a capacity-building instrument, as it includes pre-training,
mentoring, intercultural support, networking, gap analysis of ICT education systems, and assess-
ment of talent-partnership models.

Chapter 3

Country Backgrounds

The four countries covered in this study -Estonia, Kenya, Armenia, and Nigeria - represent different
economic, demographic, and digital development contexts. Each country operates under specific
structural conditions, including population size, income level, structure of the economy, youth
demographics, digital maturity, labour-market absorption capacity, and national development
priorities. These specific features define the needs for qualified ICT specialists, their expected
skills’ profiles and the capacity of the economies to absorb ICT graduates as well as resources
available to provide high level practice-oriented training in technologically adequate learning envi-
ronments. The comparison shows how ICT competencies are developed, and how countries face
different pressures in connecting education, employment, and international mobility.

3.1 Estonia

Estonia represents a small, high-income, digitally mature economy. In 2025, Estonia had a pop-
ulation of approximately 1.34 million, with 30.0% of the population aged 0O-30 and 28.1% aged 60
and above. In 2024, its GDP was approximately € 37.24 billion, while GDP per capita reached about
€28,970. Its economic growth has remained modest in recent years, which makes the productive
use of digital capacity particularly important for future competitiveness.

Estonia’s socio-economic profile is strongly shaped by digitalisation. Internet use is very high, and
ICT is already embedded in the functioning of the state, the economy, and public services. The ICT
sector contributes around 8% of GDP and employs more than 37,000 people, making it a mature
pillar of the national economy. Estonia’s development challenge is therefore not primarily basic
digital access, but the need to sustain a highly digitalised society with enough skilled specialists.

The country faces a tight labour market and continuous demand for high-value ICT profession-
als. Labour-market analyses show that Estonia requires a steady inflow of new ICT specialists,
with demand extending across the ICT sector and the wider economy (Mets & Viia, 2021). Estonia
therefore serves as an example of an advanced digital economy whose key challenge is to main-
tain competitiveness, attract and retain ICT specialists, and support deeper digital capability
across sectors in search of new avenues for economic growth.
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3.2 Kenya

Kenya represents a large, fast-growing lower-middle-income economy with a young popula-
tion and substantial pressure to move young people from education into employment. In 2025,
Kenya had a population of approximately 58.63 million, with 65.0% of the population aged 0-30
and only 4.9% aged 60 and above. In 2024, Kenya’s GDP was approximately €103.96 billion, with
GDP per capita about €200, indicating a very different level of available per-capita resources
compared as to Estonia.

Kenya’s economy is shaped by demographic expansion, youth employment pressure, and the
need to create scalable education-to-employment pathways. This is particularly relevant in sec-
tors with growth potential such as ICT, where national policy connects digital development with
employment, innovation, public services, and inclusion. Kenya’s digital transformation agenda
places ICT at the centre of national development and links it with broadband expansion, digital
services, innovation, and job creation (Republic of Kenya, 2019).

Kenya remains at a different stage of digital maturity than Estonia. Internet use was report-
ed at 35% in 2025, while ICT contributed 2.4% of GDP in 2023. This positions ICT as a strategic
growth area within Kenya’s economy. Kenya’s digital economy is expected to expand significantly,
which reinforces the need to scale skills development, institutional capacity, and labour-market
absorption.

Kenya’s national development profile is marked by ambition and scale. It is often described as
a regional digital leader, supported by strengths such as mobile-money ecosystems, expanding
digital services, and its broader reputation as the “Silicon Savannah.” However, existing analyses
also point to implementation challenges, including coordination gaps, uneven operationalisation
of policy goals, and the need for stronger digital-skills development (e-Governance Academy
Foundation, 2022).

Kenya’s core challenge is to ensure that education, practical training, and labour-market needs
are better connected. This is consistent with evidence showing persistent concerns about
graduate work-readiness, practical exposure, and the need for stronger university-industry link-
ages (Karanja et al., 2021). Its socio-economic development goals are therefore closely linked to
digital inclusion, entrepreneurship, job creation, public-sector transformation, and the ability to
scale ICT capacity for a young and growing population.

3.3 Armenia

Armenia represents a smaller, more digitally connected, and increasingly high-tech-oriented
economy. In 2025, Armenia had a population of approximately 2.93 million, with 31.0% of the
population aged 0-30. In 2024, its GDP was approximately €22.43 billion, with GDP per capita
around €7,700.

Armenia’s development profile is strongly connected to the growth of its ICT and high-tech
sectors. The IT sector accounted for 8.3% of gross value added in 2024, while communication
contributed an additional 1.0% (Chervyakov et al., 2025). The sector’s share of gross value
added more than doubled from 3.5% in 2021 to 8.3% in 2024, showing that digital and IT-inten-
sive activities have become a significant part of the national economy (Chervyakov et al., 2025).
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Digital maturity is also visible in Armenia’s broader indicators. Internet use was reported at 80.0%
in 2025, and the country has made progress in digital governance, including improvement in the
E-Government Development Index. Armenia’s digitalisation framework identifies education and
digital skills as important conditions for national digital transformation, alongside cybersecuri-
ty, data policy, infrastructure, and legislative reform (Ministry of High-Tech Industry of Armenia,
2021).

The Armenian economy is also increasingly internationally oriented in the ICT field. The IT sector’s
turnover reached €21 billion in 2023, with a large share generated in foreign markets. This export
orientation means that the country’s ICT workforce serves domestic needs and responds to inter-
national standards, competition, and demand for advanced capabilities. Recent evidence shows
that Armenia’s ICT sector has become strongly export-oriented, with a major share of IT turnover
generated in foreign markets (United Nations Armenia, 2025).

In socio-economic terms, Armenia’s main challenge is less about basic scale and more about
moving toward higher-value specialisation and innovation capacity. The country has a growing
ICT education pipeline and a strong technical base, but its longer-term development depends on
strengthening advanced skills, research capacity, practical readiness, and the ability to retain
talent in an internationally competitive sector. World Bank analysis similarly argues that Arme-
nia’s high-tech potential depends on moving beyond outsourcing toward higher-value activities,
stronger research capacity, and deeper advanced skills (World Bank, 2020). Armenia therefore
represents a case where the next challenge is to deepen innovation capacity and reduce mis-
match between education and high-tech labour-market expectations.

3.4 Nigeria

Nigeria represents the largest and most demographically pressured country in this study. In
2025, Nigeria had a population of approximately 242.4 million, with 70.0% of the population aged
0-30. In 2024, its GDP was approximately €217.93 billion, while GDP per capita was approximate-
ly €810, indicating a highly constrained environment for education, infrastructure, and skills
development.

Nigeria’s very large and young population creates enormous demand for education, digital skills
development, and also for employment. While the country has a major opportunity to develop
a large ICT workforce, it also faces the challenge of ensuring that young people can move from
education into high-quality employment. Existing skills evidence points to persistent structural
weaknesses in Nigeria’s skills system, including limited practical training capacity, learning-qual-
ity challenges, and weak coordination between education providers and labour-market demand
(World Bank, 2015).

Nigeria’s development goals are closely linked to digital transformation, but implementation takes
place in a complex environment. The ICT sector is economically significant, with ICT contributing
approximately 14% to GDP, while the digital sector is expected to expand further. At the same time,
the country’s digital access remains uneven, with important gaps in infrastructure, connectivity,
and digital-skills availability. The Nigerian Communications Commission has highlighted uneven
levels of digital skills among women, youth, and persons with disabilities, showing that digital in-
clusion remains an important policy challenge (Nigerian Communications Commission, 2023).
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The country’s national digital strategy places digital literacy and skills among the core
pillars of transformation and aims to expand broadband penetration and digital litera-
cy. However, the wider socio-economic context includes infrastructure constraints, regu-
latory complexity, informal employment, uneven access to digital tools, and pressure on-
higher education institutions to serve very large student populations. These challenges are
reinforced by labour-market data showing significant employment pressures and structur-
al constraints in the transition from education to work (National Bureau of Statistics, 2024).

In the context of this study, Nigeria represents a country with substantial ICT potential but sig-
nificant structural constraints. Its main challenge is to transform a large youth population and
growing digital economy into consistent, practical, and internationally relevant ICT talent. This
requires stronger links between digital policy, infrastructure, higher education, practical training,
and formal employment pathways.

Based on the country comparison, the following two tables (Table 1 and Table 2) present the key
demographic and digital infrastructure profile, followed by the economic and education profile of
Estonia, Kenya, Armenia, and Nigeria on Table 3 in the next chapter.

Table 1. Demographic and Digital Infrastructure Profiles

~N

(Country Population Youth under 30 (%) | Internet Smart gadget ownership
access (%) by households (%)
Estonia 1,361,000 30.0 96.4 97.5
Kenya 58,536,000 |65.0 35.0 76.0
Armenia 2,931,000 31.0 80.0 920
\Nigeria 242,431,000 |70.0 39.2 68.0 )

Source: Adapted from United Nations Data (United Nations, 2025).

Table 2. Economic and Education Profiles

(Country GDP per | Real GDP growth | ICT share in | Gross tertiary Graduate )
capita (€) | 202425 (%) exports (%) | participation (%) | unemployment (%)

Estonia | 28,970 0.60 12.0 54.0 3.6

Kenya 2100 4.80 1.9 10.0 60.0

Armenia | 7,700 710 1.5 61.3 16.0-19.0

\Nigeria 810 3.90 015 12.0 45.0-55.0 )

Source: Adapted from United Nations Data and World Bank indicators.
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3.5 Comparative Interpretation

The background information of the four countries shows that Estonia, Kenya, Armenia, and Ni-
geria are not simply positioned at different points on a single development continuum. They rep-
resent different structural conditions. Estonia is a small, mature digital economy with strong
institutional capacity but persistent ICT labour shortages. Kenya is a fast-growing, youth-driven
economy where digital transformation is closely linked to inclusion, entrepreneurship, public-sec-
tor modernization, and employment creation. Armenia is a smaller and increasingly high-tech
economy where the priority is to deepen specialization, innovation capacity, and international
competitiveness. Nigeria is a large, demographically dynamic economy with major ICT potential,
but also strong constraints related to infrastructure, access, scale, and labour-market absorption.

The same broad themes digital skills, employability, curriculum relevance, practical training, and
international mobility appear across all four countries, but their meaning differs according to
each country’s profile.

Chapter 4

ICT in the national development agendas

ICT occupies a central place in the national development agendas of all four countries covered
in this study, but its role differs according to each country’s economic structure, institutional
capacity, demographic conditions, and stage of digital maturity.

41 Estonia: ICT as the foundation of a mature digital state and
economy

In Estonia, ICT is not treated only as a sector of economic activity, but as part of the country’s
wider institutional model. Digital technologies support public administration, public-service de-
livery, business processes, education, and the functioning of the knowledge-based economy.
This gives Estonia a different development profile from countries where the main priority is still to
expand basic digital access and infrastructure. In the Estonian case, the central issue is how to
sustain, renew, and further develop an already advanced digital ecosystem.

Estonia’s level of digital maturity is visible in both infrastructure use and sectoral contribution
(Estonian Association of Information Technology and Telecommunications, 2024).

The strategic importance of ICT is closely connected to labour-market sustainability. OSKA ev-
idence shows that Estonia needs at least 2,600 new ICT specialists each year, while the annual
supply from formal education remains below demand (Mets & Viia, 2021). This shortage is not
limited to technology companies, because ICT specialists are also needed across other sectors
where digital solutions, data systems, cybersecurity, automation, and platform-based services
are becoming part of everyday work.

Estonia’s development agenda focuses on producing more ICT graduates and developing high-
er-value competences. The demand is particularly strong for specialists with broader and deep-
er profiles, including software and systems development, cybersecurity, data-related work,
sector-specific digital solutions, and understanding of business processes (Mets et al., 2024).
This means that ICT education must support both technical depth and the ability to work across
organisational and disciplinary boundaries.
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Artificial intelligence adds a further layer to this agenda. The Al Leap programme presents Al as
a new stage in Estonia’s digital education development, with a focus on preparing students and
teachers to use Al tools in learning and teaching (Ministry of Education and Research, 2025). This
shows that Estonia’s ICT agenda has moved beyond basic digitalisation toward the challenge of
adapting a mature digital society to generative Al, Al-supported learning, and new forms of digital
competence.

Estonia’s main challenge is therefore to maintain a continuous supply of qualified ICT talent while
updating digital competences in response to technological change. This is also connected to
the recent slowdown in economic growth, which increases the importance of using ICT, Al, and
digital innovation as sources of the next development cycle. In this context, Estonian universities,
researchers, companies, and public-sector institutions need to identify new ways to translate
advanced ICT capacity into productivity, innovation, and long-term economic renewal.

4.2 Kenya: ICT as a driver of development, inclusion, entrepre-
neurship, and public-sector transformation

In Kenya, ICT is positioned both as a standalone growth sector and as a cross-sector enabler
of national development. The National ICT Policy links ICT development with broadband access,
job creation, innovation, and public-service delivery (Ministry of Information, Communications
and Technology, 2019). The Digital Economy Blueprint expands this agenda by connecting digital
development with digital government, digital business, infrastructure, innovation-driven entrepre-
neurship, and digital skills and values (Republic of Kenya, 2019). The Kenya National Digital Mas-
ter Plan 2022-2032 further operationalises this direction through digital infrastructure, digital
government services and data management, digital skills, and digital innovation and business
(Ministry of ICT, Innovation and Youth Affairs, 2022).

Kenya’s ICT agenda is especially precise in the area of infrastructure expansion. The National Dig-
ital Master Plan includes large-scale flagship initiatives such as 100,000 km of high-speed fibre,
25,000 public internet hotspots, 1,450 village digital hubs, digitisation of government records,
a digital one-stop shop for government services, national public key infrastructure, and large-
scale digital capacity building for citizens, civil servants, teachers, and ICT professionals (Ministry
of ICT, Innovation and Youth Affairs, 2022). The earlier National Broadband Strategy also framed
broadband as a national development enabler linked to infrastructure, content, services, skills,
and public-private investment (Republic of Kenya, 2018).

At the same time, Kenya’s national development agenda links ICT to employment and youth oppor-
tunity. The country has a large and young population, which creates strong pressure to convert
education into employability. ICT is therefore expected to support job creation, entrepreneurship,
and labour-market participation. Labour-market evidence confirms that information technology
was the most demanded career field in the Federation of Kenya Employers Skills Needs Survey
2023, identified by 35% of responding enterprises (Federation of Kenya Employers, 2023).

The country has strengths in mobile-money ecosystems, connectivity, and expanding digital
services. However, the same evidence also points to implementation constraints, including co-
ordination gaps, siloed implementation, duplication, insufficient operationalisation of long-term
policy goals, and the need for a more integrated approach to digital-skills development (e-Gover-
nance Academy Foundation, 2022).
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Kenya’s ICT agenda is ambitious, but its implementation remains uneven. ICT is expected to sup-
port national transformation, but the success of this agenda depends on whether infrastructure
expansion, curriculum reform, practical skills development, and labour-market absorption can
progress together. For this reason, Kenya’s role in the study shows how digital transformation
in a fast-growing economy requires strong education-to-work pathways and better alignment
between universities, employers, and public-sector goals.

4.3 Armenia: ICT as a pathway toward high-tech growth, export
orientation, and innovation capacity

In Armenia, ICT is central to the country’s broader transition toward a high-tech and interna-
tionally oriented economy. The IT sector accounted for 8.3% of gross value added in 2024, while
communication accounted for an additional 1.0%, demonstrating rapid growth and the increasing
structural importance of digital and IT-intensive activities in the Armenian economy (Chervyakov
etal., 2025).

Recent growth was also influenced by the relocation of Russian ICT companies, specialists, and
capital to Armenia after 2022. This inflow helped accelerate the development of the local tech-
nology ecosystem, contributed to employment and salary growth, and partly filled existing skills
gaps. However, it also creates a sustainability challenge, because part of the recent expansion
depends on geopolitical circumstances and may not automatically translate into long-term do-
mestic innovation capacity (United Nations Armenia, 2025).

Armenia’s national digitalisation framework identifies education and digital skills as fundamen-
tal conditions for implementing digital transformation, alongside cybersecurity, data policy, infra-
structure, and legislative reform (Ministry of High-Tech Industry of Armenia, 2021). This shows
that the country understands ICT development as an agenda encompassing economic growth,
governance, and capacity building. Digital skills are necessary for public-sector modernisation,
business development, and the country’s ability to operate in a more complex digital environment.

The Armenian ICT agenda is also strongly connected to international markets. This export orien-
tation creates a specific development pressure. Armenian ICT education and workforce develop-
ment must respond to domestic demand and international standards in software development,
data, artificial intelligence, product development, and professional communication.

At the same time, Armenia’s development agenda faces a transition challenge. The country has
a growing ICT education pipeline and strong technical foundations, but moving from outsourc-
ing and service provision toward higher-value activities requires deeper specialisation, stron-
ger research capacity, postgraduate development, and more advanced innovation systems. This
includes areas such as Al research and engineering, advanced product development, and deep-
er scientific and mathematical capacity. Armenia’s high-tech potential depends on stronger
innovation capacity and a transition towards higher-value activities (World Bank, 2020).

The country’s agenda therefore depends on closer alignment between higher education, high-
tech industry, research capacity, and international competitiveness. Armenia’s case shows that
even when ICT is already a strong economic sector, national development requires continuous
adaptation to rapidly changing technologies and labour-market expectations.
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4.4 Nigeria: ICT as a tool for economic diversification, youth em-
ployment, and large-scale digital transformation

Nigeria’s ICT agenda operates under conditions of exceptional scale. With a very large and young
population, the country faces the challenge of using digital transformation to support economic
diversification, skills development, and labour-market inclusion. Nigeria’s National Digital Econ-
omy Policy and Strategy 2020-2030 positions digital literacy and skills as one of the country’s
core pillars for transformation. It sets ambitious goals, including expanded broadband penetra-
tion and high levels of digital literacy, and calls for digital skills to be integrated into education at all
levels (Federal Ministry of Communications and Digital Economy, 2020).

Nigeria is the largest ICT market in Africa, and ICT contributes a substantial share to national GDP.
In Q2 2024, ICT contributed 19.78% to GDP, confirming its position as a central driver of econom-
ic diversification (National Bureau of Statistics, 2024). National initiatives such as the 3 Million
Technical Talent (3MTT) programme demonstrate strong policy commitment to building a digital
workforce. The 3MTT programme aims to train three million young Nigerians in technical skills in-
cluding software development, data science, cybersecurity, and Al (BMTT Nigeria, 2024). These
elements show that ICT is treated as a major instrument for national economic transformation
and employment growth. Beyond formal university pathways, Nigeria also has a growing parallel
ICT training ecosystem that helps compensate for gaps in practical delivery within higher educa-
tion Initiatives such as 3MTT, Andela, Ingressive for Good, and the MTN Foundation ICT and Busi-
ness Skills Training as examples of government-, private-sector-, and foundation-led routes into
ICT skills development. These initiatives focus on rapid skill acquisition, industry partnerships,
employment-oriented training, and access to practical learning opportunities outside traditional
degree programmes. Nigeria’s main challenge is to deliver ICT education at scale by connecting
curricula, universities, accelerated training models, employers, infrastructure, and employment
pathways into a coherent national ICT talent system.

However, Nigeria’s development agenda is strongly shaped by access and implementation bar-
riers. While the country has significant digital potential, its digital infrastructure and access
remain uneven. Household ownership of computers remains limited, and so is access to the in-
ternet, especially across rural areas. World Bank evidence shows that only 9.4% of households
owned a computer and 34.6% had internet access at home, with much lower figures in rural areas
(De Simone & Manolio, 2024).

Achieving Nigeria’s ICT goals faces institutional and regulatory constraints. Higher education cur-
ricula are strongly influenced by national regulation, and although newer curriculum models allow
some institutional flexibility, a large share of curriculum design remains centrally determined. Un-
der the CCMAS framework, 70% of the core curriculum is centrally determined, while universities
retain autonomy over the remaining 30% for local content development (Solomon, 2024). This
can slow adaptation to fast-changing ICT labour-market needs. At the same time, large class siz-
es, infrastructure gaps, and limited practical tools make it difficult for universities to translate
formal ICT curricula into consistent hands-on competence.
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Nigeria has the population scale, policy ambition, and market size to become a major ICT talent
hub, but achieving this requires stronger links between digital policy, infrastructure, higher educa-
tion, practical training, and formal employment opportunities. Nigeria’s case shows that a nation-
al ICT agenda cannot succeed only through strategy documents or large-scale skills targets;
it also requires delivery capacity at institutional level and practical pathways for the graduates
into work.

4.5 Comparative interpretation

Across the four countries, ICT plays a strategic role in national development, but the function of
ICT differs by context. The comparison also shows that ICT development agendas are increasingly
linked to education and labour-market systems. In all four countries, digital transformation de-
pends on whether universities and training systems can prepare graduates with relevant tech-
nical, practical, and transversal skills. However, the pressure points differ. Estonia needs more
high-level specialists. Kenya needs stronger operational alignment between digital ambition and
graduate readiness. Armenia needs deeper specialization and research capacity. Nigeria needs
scalable access, infrastructure, practical training, and stronger implementation capacity.

Table 3 confirms that ICT cooperation between the four countries should not be based on a sim-
ple donor-recipient or advanced-developing country model. Instead, cooperation should be un-
derstood in terms of ecosystem bridging. Digital Explorers-type cooperation can create value by
connecting these different strengths, while also addressing the specific bottlenecks that limit
education-to-work transitions in each context. To achieve economic growth an increase employ-
ment, mobilising ICT in support of the informal sector of the economy would be a high priority for
both Kenya and Nigeria, and, somewhat surprisingly, to some degree also for Armenia.

Table 3. Labour Force and GDP Structure by Formal and Informal Economy

/Country Metric | Formal Formal | Formal Services Pure Informal Total h
Type Agriculture | Industry |incl. ICT Economy

Estonia | Labour |31% 251% 60.8% 11.0% 100%
Force
GDP 3.6% 24.3% 62.4% 9.7% 100%
Share

Kenya Labour |11% 2.6% 12.9% 83.4% 100%
Force
GDP 3.5% 12.0% 59.9% 24.6% 100%
Share

Armenia | Labour |4.5% 131% 40.4% 42.0% 100%
Force
GDP 4.8% 22.3% 48.7% 24.2% 100%
Share

Nigeria | Labour | 0.9% 21% 4.7% 92.3% 100%
Force
GDP 11% 18.5% 43.6% 36.8% 100%

L Share )

Source: Authors’ synthesis based on available national and international labour-market and eco-
nomic indicators.
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Chapter 5

Comparison of ICT education in four countries

The curriculum comparison conducted as a part of this study included selected Computer Sci-
ence or ICT-related programmes from six universities: Tallinn University and Tallinn University of
Technology in Estonia, Kenyatta University and Strathmore University in Kenya, the American
University of Armenia, and the University of Lagos in Nigeria. The programmes were selected to
support comparison across different institutional contexts, including 4 public and 2 private uni-
versities, Bachelor-level and Master-level provision, and systems with different levels of flexibility,
scale, and labour-market alignment.

Table 4. Comparative Size of Bachelor-Level ICT Education, Employment and Cost

[Country Total num- | As a percent- Percentage | Estimated The public cost of h
ber of ICT age of the total | of female unemployment | a Bachelor level ICT
bachelor bachelor-level | students among graduate, over the
level students in the Bachelor level | nominal period of
students country ICT graduates | studies, €

Armenia | 5,780 9.77% 34.4% 3-5% 4,500
Estonia | 2,540 14.33% 21.0% 1.5-3% 42,000
Kenya 26,500 4.60% 28.0% 25-35% 2100
\Nigeria 96,900 5.23% 24.0% 35-45% 1,000 J

Source: Compiled by the authors from national higher-education statistics authorities (Statisti-
cal Committee of the Republic of Armenia; Statistics Estonia; Kenya Commission for University
Education, University Statistics Report; Nigeria National Universities Commission, University
System Statistical Digest).

Table 4 offers selected statistics on ICT education in the four countries covered by the current
report. Perhaps one of the most significant differences between the countries is the public fund-
ing for ICT training for the totals as well as relative against GDP per capita. While three countries
spend app. 1 GDP per capita unit per degree holder, for Estonia the multiplayer is 1.4. Which, how-
ever, in absolute terms means that Estonia is spending on an ICT degree holder 40 times more
than Nigeria and almost 20 times more than Kenya. The available funding has a direct impact on
the technical resources available for training, international competitiveness of the faculty as well
as pedagogy universities can apply, for example in terms of the class sizes. The gender dimension
is also visible in ICT enrolment patterns. Data shows that female participation in ICT bachelor-level
education differs across the four countries, ranging from lower participation in Estonia and Nige-
ria to higher shares in Armenia. This indicates that ICT talent development depends on graduate
numbers, equitable access to ICT education, and the inclusiveness of the future digital workforce.
It is also important to notice that although in relative terms their ICT student populations are
considerably smaller than those in Estonia and Armenia, both Kenya and Nigeria do suffer from
significant graduate unemployment, suggesting several suboptimalities working in intersection.
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51 ICT education in national higher education systems

o1
Estonia

02
Kenya

20)

The Estonian labour market requires ICT professionals for the ICT sector as well
as for digital transformation across the wider economy. This creates pressure
on universities to produce graduates with solid technical foundations, practical
competence, and the ability to work across domains. In the Estonian case, com-
petence development appears to be distributed vertically across study levels.
Tallinn University’s Bachelor programme provides an applied and technically sub-
stantial foundation, while more advanced specialist competences are developed
more clearly at Master’s level, represented in this study by TalTech’s Computer
Science and Artificial Intelligence programme. This suggests a system logic in
which the Bachelor level builds applied and general professional capacity, while
higher-level specialization is developed through advanced studies. The structure
aligns with labour-market evidence emphasising the need for more ICT gradu-
ates and high-value specialists with broader and deeper competence.

Kenya’s ICT education operates under different structural conditions. The coun-
try has a large and young population, a rapidly developing digital economy, and
a national agenda that places ICT at the centre of development, inclusion, entre-
preneurship, and public-sector transformation. In this context, the Bachelor lev-
el carries substantial responsibility for preparing graduates for work across sev-
eral ICT domains. Kenya has some 70 accredited higher education institutions,
out of which approximately 30 offer B.Sc. degrees in IT. The Kenyan programmes
show broad technical coverage, including mathematics, programming, systems,
networks, databases, artificial intelligence, project work, and industrial or work-
based components. The central challenge in Kenya is the translation of policy
ambition and formal curriculum design into consistently work-ready graduate
outcomes. Employer evidence points to persistent concerns regarding practical
readiness, communication, problem-solving, soft skills, and the need for stron-
ger university-industry linkages. This suggests that Kenyan ICT education pro-
vides important academic and technical foundations, but that practical training
and labour-market integration still need to be strengthened.



03
Armenia

04
Nigeria

Armenia’s ICT higher education system is closely aligned with the country’s
broader ambition to strengthen its digital and high-tech economy. Arme-
nia has expanded its ICT education pipeline, with the number of ICT students
steadily increasing. Armenia’s system appears relatively strong in technical
and mathematical foundations, particularly in more internationally oriented or
private institutions. The analysed Armenian programme demonstrates strong
preparation in mathematics, programming, data science, machine learning,
and applied technical areas. Stakeholder evidence suggests that private and
internationally connected universities may adapt more quickly to labour-mar-
ket changes than more traditional institutions. Armenia’s ICT sector is highly
exposed to international markets and requires graduates who can work with
advanced technologies, adapt to industry change, and operate in internation-
al business environments. At the same time, the Armenian system faces sev-
eral higher education challenges. Some engineering and computer science
curricula still require regular modernization, especially where course content
has lagged industry needs. Armenia’s ICT education challenge is less about
basic ICT expansion and more about maintaining curriculum responsive-
ness, strengthening practical readiness, and supporting movement toward
higher-value innovation.

While Nigerian national policy places digital literacy and skills at the centre of
digital transformation, universities work under difficult implementation con-
ditions, largely determined by the limited public funding. ICT is being taught
nearly all ifits 300+ higher education institutions with some 50 accredited uni-
versities offering B.Sc. degrees in IT or ICT. The Nigerian programme analysed
for the purposes of the current report demonstrates broad formal technical
coverage, including programming, networking, cybersecurity, robotics, sys-
tems, artificial intelligence, data-related areas, and industrial work experience.
However, the main challenge lies in implementation. Stakeholder evidence
points to large class sizes, limited infrastructure, insufficient practical tools,
and a gap between theoretical instruction and real industry requirements. This
means that Nigerian ICT education can be strong on paper, but uneven in prac-
tical delivery. Nigeria’s higher education challenge is therefore shaped by scale,
regulation, infrastructure, and labour-market absorption. The system has the
potential to produce a very large ICT workforce, but formal curriculum provi-
sion does not automatically translate into work-ready competence. Students
often need additional training after graduation, and many practical skills are
developed outside formal university structures. In this respect, Nigeria shares
some common patterns with Kenya, but under even greater demographic and
institutional pressure.
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5.2 Comparison of ICT curricula in six universities covered

-

#1Tallinn University, Estonia

Tallinn University’s Bachelor of Science in Computer Science represents an applied Com-
puter Science profile. The programme combines a software-development core with op-
tional pathways in software engineering, interaction design, and data analytics. It includes
web programming and related applied development subjects, while areas such as front-
end development, data visualization, data science technologies, machine learning, and
the Internet of Things are mainly available through elective modules. The programme also
includes interdisciplinary learning, compulsory professional placement, and a Bachelor’s
thesis. The main strength of Tallinn University’s programme is its applied and project-ori-
ented character. It prepares students for digital product development, software-related
work, and further specialization. In comparison with the Kenyan programmes, its profile
is less broad in classical systems coverage but more clearly oriented toward applied de-
velopment, professional placement, and project-based learning. Its main analytical role in
the study is to show how an Estonian Bachelor-level programme can provide a practical
foundation while leaving deeper specialist competence to later study pathways.

#2 Tallinn University of Technology, Estonia

TalTech’s Computer Science and Artificial Intelligence programme serves as a Master-lev-
el reference point for advanced specialist competence. Its inclusion is important because
it illustrates how Estonia develops deeper specialist competence at a higher study level.
The programme includes distributed systems, machine learning, computer vision, natu-
ral language processing, robotics, cryptography, project-based study, and a substantial
Master’s project. This programme reflects a different level of competence formation from
the Bachelor-level curricula. It is not designed as a general first-cycle Computer Science
programme, but as an advanced pathway into specialized ICT and Al-related roles. In the
wider comparison, TalTech helps explain the vertical structure of Estonian ICT education:
applied competence begins at Bachelor level, while more advanced specialist and re-
search-oriented competence is developed at Master level.

#3 Kenyatta University, Kenya

Kenyatta University’s Bachelor of Science in Computer Science represents a broad pub-
lic-university Computer Science curriculum. It includes strong mathematical and techni-
cal foundations, such as discrete mathematics, linear algebra, calculus, probability and
statistics, automata theory, programming, computer organization and architecture, elec-
tronics, microprocessors, operating systems, networks, databases, artificial intelligence,
simulation and modelling, industrial attachment, and a final project. The curriculum also
includes communication skills, critical thinking, research methods, legal and ethical is-
sues, and entrepreneurship. The programme’s main strength is its breadth. It provides a
wide systems-oriented technical profile and prepares graduates to move across multi-
ple ICT domains. However, compared with Tallinn University and Strathmore University, its
practical learning elements are less central to the programme identity. Industrial attach-
ment and project work are present, but the study suggests that the key question is how
deeply these practical components are integrated into the learning experience and how
strongly they connect with real labour-market expectations.
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#4 Strathmore University, Kenya

Strathmore University’s Bachelor of Science in Informatics and Computer Science com-
bines strong technical foundations with explicit professional, ethical, and work-facing
components. The programme includes advanced mathematics, programming, software
engineering, computer systems, databases, networking, distributed systems, cloud com-
puting, artificial intelligence, machine learning, and information security. It is also sup-
ported by structured project progression through Project | and Project Il. In addition,
it includes service-based learning, work-based learning, business ethics, corporate
governance, social informatics, business law, foreign languages, and international indus-
try experience. The main strength of Strathmore’s programme is the formal integration
of technical, professional, and societal dimensions. Compared with Kenyatta University, it
has a more explicit employability orientation and a stronger institutionalized connection
to work-based learning. Compared with Tallinn University, it appears broader in technical
and professional coverage, particularly through its integration of cloud, Al, security, busi-
ness, ethics, and international industry experience. In the comparative analysis, Strath-
more is therefore presented as the programme with the strongest formal integration of
technical breadth, work-readiness, and professional orientation.

#5 American University of Armenia, Armenia

The American University of Armenia represents the Armenian private-university case in
the study. Its programme is described as structured, mathematically grounded, and spe-
cialization-oriented, combining theory with applied data and artificial intelligence. The
curriculum shows strong emphasis on mathematics, programming, software develop-
ment, data and information management, machine learning, and advanced technical top-
ics. Project-based learning and teamwork are integrated, and the learning environment
appears more controlled and consistent due to smaller scale and stronger institutional
flexibility. The main strength of the Armenian case is coherence and specialization. Com-
pared with Nigeria, the Armenian programme appears more focused and more consis-
tently implemented. It is particularly strong in analytical and technical preparation, and
stakeholder evidence suggests relatively strong transitions into employment, including
junior developer roles. However, the study also notes that broader employability areas
such as communication, soft skills, law, ethics, and society are less visible in the core re-
guirements. This means that the programme is technically strong, but its work-readiness
model could be further strengthened through more explicit professional and transversal
competence development.

#6 University of Lagos, Nigeria

The University of Lagos represents the Nigerian public-university case in the study. Its
curriculum is broad and system-oriented, combining technical ICT training with teaching
and generalist competencies. It includes wide technical coverage, including programming,
networking, cybersecurity, robotics, systems, artificial intelligence, data and information
management, methodological skills, communication, and industrial work experience.
Formally, the programme therefore covers many areas expected in a contemporary ICT
curriculum. The main challenge for Lagos lies in its infrastructure constraints, large class
sizes, limited equipment, and the gap between theoretical instruction and industry re-
quirements. The Nigerian case has been described as a broad system with strong techni-
cal scope but significant gaps in work-readiness and implementation.
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5.3 Cross-university comparison

Across the six universities, the comparison shows that all selected programmes include relevant
ICT content, but differ in programme logic, technical depth, practical learning, and employabil-
ity orientation. Tallinn University offers an applied software-and-data profile with project orienta-
tion. TalTech represents advanced Master-level specialization in Computer Science and Artificial
Intelligence. Kenyatta University provides the broadest classical technical and systems-oriented
Bachelor-level profile. Strathmore University combines technical breadth with the strongest for-
mal work-facing, ethical, and professional orientation. The American University of Armenia offers
a coherent, mathematically grounded, specialization-oriented programme with strong data and Al
focus. The University of Lagos provides broad technical coverage but faces significant implemen-
tation constraints that weaken practical readiness. Table 5 shows Comparative Curriculum Profile
and Employability Orientation of Analysed ICT Bachelor Programs.

Table 5. Comparative Curriculum Profile and Employability Orientation of Selected ICT Bachelor
Programs

Overal program logic: applied software-and-data profile with project orienta-
. tion
Tallinn

University Technical emphasis: software development, data, project-based applied
digital development

Practical learning visibility: professional placement and interdisciplinary/
project-based learning are clearly visible

Employability orientation: applied digital-development and continuation
pathway into practice or further study

Main analytical takeaway: most applied and project-oriented profile

Overal program logic: broad and systems-oriented technical profile

Kenyatta

. . Technical emphasis: mathematics, systems, architecture, networks, data-
University

bases, Al, wide technical range

Practical learning visibility: industrial attachment and project work are
present but less central to program identity

Employability orientation: generalist technical graduate able to move across
multiple ICT domains

Main analytical takeaway: broadest classical technical and systems profile
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Overal program logic: technical breadth combined with explicit work-facing
and professional orientation
Strathmore
University Technical emphasis: strong core computing plus networking, cloud, Al, and
software engineering
Practical learning visibility: work-based learning, service-based learning, and
project progression are formally prominent
Employability orientation: technical graduate with clearer work-readiness,
international orientation, and organizational awareness
Main analytical takeaway: strongest formal integration of technical, profes-
sional, and societal orientation
Overal program logic: structured, mathematically grounded and specializa-
) tion-oriented program combining theory and applied data /Al focus
American

University of | Technical emphasis: strong focus on mathematics, programming, machine
Armenia learning, and data science with depth in advanced topics

Practical learning visibility: project-based learning and teamwork are
integrated, with consistent implementation in smaller and controlled
environments

Employability orientation: strong analytical and technical preparation with
high transition into employment (e.g. junior developer roles)

Main analytical takeaway: coherent, flexible, and specialization-oriented
system with strong alignment between education and labour market needs

Overal program logic: broad and system-oriented program combining

. . technical ICT training with teaching and generalist competencies
University of

Lagos Technical emphasis: wide technical coverage including programming, net-
working, cybersecurity, robotics, and systems

Practical learning visibility: industrial training and projects are formally
present but limited in practice due to infrastructure and large class sizes

Employability orientation: generalist profile, often requiring additional
training after graduation to reach job readiness

Main analytical takeaway: broad system with strong technical scope but

significant gaps in implementation and work-readiness




Chapter 6

Validation Evidence: Stakeholder Perspectives
on ICT Education, Work-Readiness, and Quality
Assurance

This chapter presents validation evidence on the curriculum comparison gathered across the
different stakeholder groups involved in the study. It draws on student perspectives, views of
university staff, company and employer representatives’ opinions, public-sector and policy ac-
tors’ evidence. Further insights were provided by Digital Explorers-related host institutions, and
Ambassador Track participants. The chapter reaches beyond formal curriculum comparison,
examining how ICT education is experienced, delivered, interpreted, and validated by those
directly connected to education-to-work talent pipeline.

6.1 Relevance and quality of ICT education

The ICT curricula provided by universities of Kenya, Nigeria and Armenia included in this study
appear by no means inferior to those offered by Tallinn University and Tallinn University of Tech-
nology. In broad terms these curricula compare well to any of their counterparts offered by the
universities in the Global North. Starting with the Massachusetts Institute of Technology (MIT) in
2007, major universities worldwide have made their course materials publicly available (UNESCO,
2019). For almost 20 years universities globally have been able to offer the same content as MIT
and other leading engineering schools worldwide. While the body of world-class ICT knowledge is
easily available also to universities in Armenia, Kenya, Nigeria, and elsewhere, there appears to be
a number of reasons why they still find it difficult to convert the advanced scientific and techno-
logical knowledge into skills and competencies that would meet the employers’ needs and even
beyond that - those of the societies facing the arduous task of large scale employment creation,
as it is the case for example in many Sub-Saharan countries (Sanchez Puerta et al., 2018).

The following section is based on interviews with students, public and private sector representa-
tives, ICT specialists and representatives of government agencies in Armenia, Kenya, and Nige-
ria, exposing some of the issues that limit universities’ success meeting the growing demand for
highly qualified ICT specialists, addressing skills mismatch and indicating a gap between training
for available jobs and that of job creation. As one Kenyan business representative argues:

“..there’s definitely a huge disconnect between industry and universities. Partially it could be curricu-
lum, that the curriculum is fairly rigid, inflexible, kind of outdated, review processes take time.”

While the theoretical curriculum content appears to be strongly in place and the course delivery
sensibly sequenced, resources available to deliver the curricula effectively may appear some-
what limited. This concerns both faculty resources as well as the necessary technical means,
such as for example laboratories. Students’ views are particularly helpful identifying some of such
problems. In response to demographic pressures, universities admit increasing numbers of stu-
dents. This, however, has a direct impact on teaching. One Kenyan student describes the universi-
ty environment as somewhat overstretched:

“In public universities it’s just crazy, they have big classes... they have their classes in halls, the
lecturer has to put on a microphone... the lecturer to student ratio in public universities is a mess...

the infrastructure is broken.”




Occasionally students’ comments on teaching convey a sense of frustration. Students may por-
tray lectures as passive, note-driven, and focused on information delivery:

You’'re going to a class, and the lecturer is literally just reading out notes for you... you can clearly tell
that he himself does not understand quite well whatever he’s trying to teach.”

Several students mention problems related to instructors’ pedagogical skills:

C “Most of these lecturers really... they don’t know how to teach honestly.” )

Students also describe generational and adaptation gaps:

C “The lecturers are old school and they simply cannot adapt... there is no young lecturers.” )

As frequently mentioned, lectures appear disconnected from the recent developments in the tech
world and industry. As a result, lecturers do not appear competent and confident supervising up-
to-date student projects and because reject students’ forward looking project ideas:

C “My model is from H ... [the lecturer is] like what’s H ... that’s not okay, that’s not allowed.” )

Students appear painfully aware that quite often the theoretically oriented curricula offered by
universities fall short of equipping them with skills that the job market needs, such as for example
problem solving:

“In N University, we are not taught how to solve problems. We are not taught about what the
industry has to offer.”

A Nigerian ICT specialist confirms a similar pattern, noting that ICT education in Nigeria remains
largely theory-oriented and that students often acquire practical skills independently:

“ICT education in Nigeria is more theory oriented, with very little practical things. Students usually
have to learn most practical things on their own.”

An Armenian academic staff member similarly notes that the gap between higher education and
industry is partly caused by the different pace of change in academia and the ICT labour market:

”A gap exists because industry needs change rapidly, while academic adjustments take time to show
impact. Foundational topics remain stable, but technical content requires constant updating.”

Degree programmes remain often theoretical because of the infrastructure constraints, offer-
ing limited exposure to applied development environments, modern software stacks, artificial
intelligence workflows, or cloud-based infrastructures. As the university sector has been rapidly
expanding, public universities in particular may lack the resources to provide high quality relevant
ICT education. One business representative in Kenya explained the situation as follows:

“... there are a number of universities that came about as a result of the 2010 Constitution. So, every
county was given a right to create its own university. So, you had quite a series of sprouting
universities, public universities.”

27



Consequently, companies increasingly bypass formal education channels and engage directly
with students through bootcamps, hackathons, and industry-led training initiatives. Large tech-
nology firms effectively “pre-select” talent by embedding their own training programmes within
universities, while smaller local startups struggle to compete for a limited number of skilled grad-
uates. Companies with a muscle, as they suggested, can enter a university, run their activities on
their own and hire the talent they need without any connection too university curricula, teaching
and procedures. As one Kenyan business representative candidly explained:

“I think that’s very clearly the situation. And what I’'m seeing, I’'m doing that as well, is that I’'m going
into universities and I’'m holding boot camps and hackathons and training guys on Al because the
universities are not doing it. They’re not part of the curriculum.”

At the same time, in face of a large and growing number of ICT graduates job opportunities re-
main limited. This on the one hand creates a massive pool of talent from which employers can
cherry-pick the few they need, but unfortunately this also feeds graduate unemployment or leads
graduates to applying for jobs that strictly speaking would not require university level ICT educa-
tion. One public sector representative in Kenya offered a rather telling example related to the Pres-
idential Digital Talent Programme, hiring people to teach basic computer use at community-based
ICT hubs:

“... thousands of people who are qualified up to 10,000 applying for it and you realise that we have
so many all diverse from bachelor of IT business, computer science and out of that we are at task to
only select 400 you can imagine from 10,000 all the way to 400 because that is what the programme
supports.”

6.2 The role of quality assurance

Quality disparities across the institutions further exacerbate the problem. Although more than
30 universities in Kenya offer ICT-related degrees, employers consistently identify only five to six
institutions-such as the University of Nairobi, Kenyatta University, JKUAT, Dedan Kimathi Universi-
ty of Technology, and Strathmore University - as reliable sources of employable graduates (Com-
mission for University Education, 2025). Many newer or less-resourced universities, despite their
formal accreditation, are perceived as producing graduates with limited practical competence
(Karanja et al., 2021).

Views expressed by students and confirmed by several industry representatives stand in stark
contrast with explanations given by the staff of the Commission of University Education, the of-
ficial accreditation agency in Kenya. CUE accredits all university degree programmes once every
four years, confirming, among other things, that the programmes that have been co-developed
in partnership with industry representatives (Commission for University Education, 2014a). How-
ever, considering the recent extremely rapid developments in the ICT field, the review cycles may
appear too long to allow dynamic curriculum development (OECD, 2026). It is not necessarily
certain that CUE has all the administrative and other resources available to organise some four
thousand curriculum reviews, including site visits, during each review cycle. Despite the efforts
by CUE, industry-university collaboration in Kenya does not appear strong. Although CUE’s pro-
gramme accreditation procedures explicitly include consultations with business representatives,
it does not seem to be making the expected impact on ICT training (Commission for University
Education, 2014a). Employers, in a manner similar to some of the students, report limited involve-
ment in curriculum co-design, while academic staff often lack recent industry experience, fur-
ther widening the gap between teaching and practice (Sanchez Puerta et al., 2018).
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A similar issue appears in Armenia and Nigeria, although through different regulatory arrange-
ments. In Armenia, quality assurance and accreditation are managed by the National Centre for
Professional Education Quality Assurance, which conducts mandatory institutional accreditation
and voluntary programme accreditation, while higher education institutions also operate under
licensing and national qualification requirements (ENQA, 2024). Although this does provide a for-
mal quality framework, the evidence suggests that approval processes and regulatory procedures
can slow the ability of universities to respond quickly to technological and labour-market chang-
es. In Nigeria, the National Universities Commission regulates academic programmes through
national standards, including the Benchmark Minimum Academic Standards and the newer Core
Curriculum and Minimum Academic Standards framework (National Universities Commission,
2024). Under the CCMAS model, 70% of the core curriculum is centrally determined, while 30%
is left for university-level adaptation, which gives institutions some flexibility but still limits rapid
curriculum responsiveness in fast-changing ICT fields (Solomon, 2024). In both countries, qual-
ity assurance systems therefore help maintain formal academic standards, but they do not au-
tomatically guarantee graduates’ practical work-readiness, fast curriculum renewal, or strong
alignment with employer needs.

Similar issues related to relative ineffectiveness of the national quality assurance mechanisms in
the context of rapidly developing technology fields such as ICT were also reported in both Armenia
and Nigeria for the purposes of the current study. Evidence from Armenia confirms that regulato-
ry and accreditation-related procedures may slow the ability of universities to respond quickly to
labour-market and technological change. An Armenian faculty member reported:

“Regulatory processes can slow curriculum responsiveness. Changes in higher education regulations
have introduced new approval procedures for launching programs, including waiting periods and un-
clear administrative processes.”

According to a Nigerian university representative, their case provides a comparable example on
how regulatory and accreditation frameworks shape curriculum design, while still leaving only lim-
ited room for rapid institutional adaptation to emerging technological and labour-market needs:

“Curriculum design is predominantly influenced by national government policies. Historically, the
curriculum was fully determined by the Benchmark Minimum Academic Standards (BMAS), which
defined 100% of the program structure. More recently, a revised framework known as Core Curricu-
lum and Minimum Academic Standards (CCMAS) has been introduced, where 70% of the curriculum is
determined by government regulations, while 30% is developed by the university.”

In both cases programme accreditation mechanisms meeting widely agreed upon international
models have been put in place. However, while the application of these models has succeeded in
determining adequate academic course content and developing reasonably high-quality curricula,
they appear insufficient for the ICT degree programmes to follow the rapid pace of technological
development, meet the needs of the job market for specific skills and the societies at large for
creativity, initiative and entrepreneurship.

Estonia used centralised accreditation of individual study programmes from 1997 to 2009. Fol-
lowing a transition in 2009-2011, the system combined mandatory institutional accreditation with
regular quality assessment of study programme groups. Under the Higher Education Act adopted
in 2019, regular assessment of all study programme groups was phased out, and institutional ac-
creditation became the main form of periodic external quality assurance. Higher education insti-
tutions may open additional programmes within the study programme groups and levels in which
they already hold the right to provide instruction, without separate external evaluation (Estonian

Quality Agency for Higher and Vocational Education, 2022).
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6.3 Pathways of talent formation

Despite the structural constraints, the talent sought by the most competitive employers in Arme-
nia, Kenya and Nigeria is generally available. One of the reasons being the sheer numbers of ICT
graduates the higher education sectors are producing. Out of the thousands of graduates every
year, the leading businesses are well positioned to identify the exceptional talent they desire. As
one business representatives in Kenya explained:

“And there is exceptional talent coming out of universities, but that is by some law of averages, be-
cause we have a million people coming out of full-time education every year. ..So just by law of aver-
ages, you’'re going to get some geniuses, right? It’s the nature of it is. The representative attributed
exceptional graduates’ success primarily to their own initiative and abilities, with formal education
providing part of their preparation.”

However, while this talent pool largely meets the needs of the industry, the skills profiles of the
vast majority of the hundreds of thousands of ICT graduates produced each year are not suf-
ficient to drive large-scale ICT-supported economic growth, nor does the majority of them ap-
pear employable internationally. In this sense, significant segments of higher education appear
to be primarily concerned with absorbing rapidly growing numbers of youth representing highly
diverse educational backgrounds, and are not necessarily well positioned to offer high-quality,
labour market-relevant education.

Some students for example portray Kenyan university learning as partially effective but incom-
plete: strong in community formation and access, weaker in industry alignment, practical depth,
and adaptive pedagogy. As one of them colourfully expressed, even high-achieving students who
rely solely on what the university provides face a significant risk of remaining unemployed. Uni-
versity becomes a space where motivated students find one another and build informal support
groups. Echoing a business representative’s emphasis on students’ own initiative, one student
argues that the university’s main value lies in the relationships it enables:

“We are not really here because of N University per se, but because of the meaningful friendships...
if you make meaningful friendships in university, then it really doesn’t matter what the university
teaches.”

They suggest that these students’ friendship groups allow them to compensate for institutional
limitations and take the initiative together in looking for additional learning opportunities:

[ “We’re very, very proactive with each other... if | see an opportunity... I'm going to pass it forward.” )

Students describe vividly the extra steps they take to acquire the skills that would enable them to
succeed in a highly competitive labour market. To compensate for the shortcomings in universi-
ty teaching, and to become employable, self-driven students may engage in various extra-cur-
ricular activities. Some students attend bootcamps and other forms of practical training. One
student report:

“| had to do extra training on the side, besides the university studies... | went to a boot camp... you
learn software engineering, nothing else... the practical of software engineering.”
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Doing so, they sometimes must choose between their formal studies or more productive
extra-curricular activities:

“Am | going to go to N University for class or am | going to go for my bootcamp classes... which was
more beneficial?”

Quite often students also use YouTube and other self-learning tools:

“You have to look for other ways, and those other ways are the boot camps, it’s YouTube, it’s being
practical, and it’s going to hackathons.”

The students we interviewed often mention hackathons as a way of learning, particularly appreci-
ating small, up to 5€ equivalent award money, free t-shirts and pizza meals as strong incentives
to participate:

“| was very, very active in doing stuff like hackathons... | was doing some short courses... and that’s
how actually | got the qualifications to get the job that I’m doing right now.”

Students stress the significance of early work experience:

( “Work experience gives you everything that school does not.” )

They also stress the importance of developing self-confidence and overcoming doubt they may
experience, often being first in their families attending higher education. Some students, howev-
er, also mention insecurity and the courage it takes to identify available opportunities and apply
for them:

C “| don’t really think that | have what it takes... ’'m just afraid of applying....” )

Students, perhaps somewhat in contrast with procedures and regulations of the formal higher
education systems, see employability as being built through practice, visibility, networking, cer-
tifications, and confidence, often to be gained outside the formal university structures.

From their side, industry representatives also confirm that this would exactly be the talent they
are looking for. As a business representative in Kenya explained:

4 N
“..what makes those guys stand out a lot, ... it’s often having strong student tech communities. So
that can be a Google Developers Club, it can be an IEEE group or something like this, but having tech
communities on campus, student organised. They won’t have help from university and help from fac-
ulty, but basically student-organised groups. That is why | see most of the people | would be employing
would be mostly coming from that.”

o )
They continued:

“| would have been recruiting telecoms engineers, network engineers, software engineers, people
coming out who have got their own knowledge, they’ve gone online and got their own knowledge from
Cisco Academy or whatever, or they’ve taken part in groups.”
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Armenian industry representatives also emphasise internships, hackathons, and collaborative ac-
tivities as mechanisms that expose students to real challenges while helping companies identify
talent:

“Industry participation through internships, collaborative activities, and initiatives such as hackathons
can strengthen alignment. These formats expose students to real challenges and allow companies to
identify talent.”

Students often perceive university as a necessary platform providing credentials, allowing to
build peer networks, and offering a formal structure for their studies. Yet the studies are seen
as insufficient on their own for full professional preparation. Students repeatedly describe need-
ing to compensate for institutional gaps through self-directed learning, peer collaboration, and
seeking various forms of external training.

Even critical students recognise that university provides structure, legitimacy, and foundational
knowledge. One student acknowledges that given the constraints on university resources; efforts
are being made to reflect labour market needs:

C “I think they were trying to align us to what’s important in the market.” )

Findings from Kenya suggest also differences between public and private universities. While pub-
lic universities appear to have fewer resources than their private counterparts, they seem to be
more flexible, leaving more room for student initiatives and extracurricular activities. More re-
sourceful private universities are stricter on class attendance and other aspects of campus life.
One of the students offered a conclusion that appears representative of the student experience
across the sector as a whole:

C “Whatever is being taught is not enough.” )

As the higher education sectors in Kenya, Nigeria and Armenia have expanded rapidly, particularly
over the past fifteen years, their capacity to offer high quality education has been stretched and
not all teaching staff members appear well qualified to teach at the university level. This has led
to institutional difficulties in supervising cutting-edge technology projects, with a further im-
pact on the graduates’ readiness to meet the needs of industry and the society at large. While
the strengths mentioned by students are primarily social and structural; weaknesses are predom-
inantly pedagogical and industry-alignment related. An Armenian academic staff representative,
for example, argues for closer industry collaboration:

“Stronger collaboration with industry through capstone projects would improve readiness. If fi-
nal-year projects are linked to real industry problems and co-supervised by industry professionals,
students would gain practical exposure and improve their employability.”

There also appears to be a generational issue with many senior level civil servants not well versed
with IT, as the business representative continued:

“So, I’'m a digital native, but most people who are in leadership roles, in industry and government par-
ticularly, are not digital natives.”
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Chapter 7

Contribution of DE Il project to the skills profiles
of recent Kenyan ICT graduates and potential for
Kenya and other countries

This chapter identifies the professional ICT skills and soft or transferable skills developed by DE
[l Kenyan participants while being placed in Estonian IT companies in February-May 2026. It also
indicates how these skills could complement first the ICT curricula in Kenya, but also other coun-
tries covered by the study - Armenia, Nigeria and Estonia. Finally, we also draw some suggestions
how the skills developed during the DE Il project might contribute towards reaching the national
ICT and economic development goals.

The analysis is based on the final DE Il presentation event at Tallinn University on the 14th May
2026, concluding the work of 20 selected participants on eight real-life assignments with eight
Estonian companies - FleetGuru, Latitude59, ADM, the Institute of Baltic Studies, Poco Museum,
Ettevotluskeskus, Trinidad Wiseman, and kood/Johvi. The skills acquired by recent Kenyan ICT
graduates during their four months stay in Estonia are seen in the context of the ICT curricula
analysed for the purposes of this study.

71 Assignments

4 )
11 FleetGuru: Redesigning the fleet management experience

The FleetGuru assignment focused on improving how fleet managers access and interpret
operational data. The team identified that FleetGuru had useful data, but users needed to
move through too many screens, tables, and lists before reaching actionable answers. The
team conducted interviews, heuristic audits, and competitive analysis, redesigned the land-
ing page and dashboard, and introduced an Al chatbot ADO for natural-language interaction
with fleet-management data.

#2 Latitude59: Speaker onboarding and event management

The Latitude59 assignment addressed the fragmented speaker onboarding process for a
major technology conference. The team developed a structured platform with separate or-
ganizer and speaker sides. It included onboarding tracking, session management, transport
information, reminders, scheduling, calendar invitations, media-kit functions, magic-link
access, and state-based speaker progress tracking.

#3 ADM/GovStack: Kenya Starter for digital government services
The ADM/GovStack assignment focused on GovStack-based digital government services.
The team developed “Kenya Starter,” a modular registration-service architecture that could
support public services such as TVET registration, scholarship applications, and national ID
registration. The solution used Drupal for the back end and Next.js for the front end. It was
designed to be affordable, reusable, customizable, and interoperable.
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H#4 Institute of Baltic Studies: Digital inmate handbook

The Institute of Baltic Studies assignment addressed how prison rules and information
could be made accessible, understandable, and navigable for inmates in a secure environ-
ment. The team created a tablet-based portal for the prison intranet, with clear categories,
accessibility modes, chatbot support, text-to-speech, a medical assistant decision flow, a
release fund calculator, FAQs, glossary, and guided assistants for procedures such as apply-
ing for work or study.

#5 Poco Museum: Personalized audio guide

The Poco Museum assignment focused on creating a personalized, accessible, and multilin-
gual audio-guide experience. The team observed how visitors move through museums and
developed an app where visitors can select available time, interests, preferred themes, and
age group. The app then generates a personalized route and provides real-time audio stories
about artworks.

16 Ettevotluskeskus: Automated cohort management

The Ettevotluskeskus assignment focused on automating repetitive administrative tasks
in small education centres. The team used n8n to automate onboarding, sending materials,
collecting feedback, preparing weekly progress recaps, and providing instructors with sum-
marized insights. They tested the workflows in a real course with 20 students and connect-
ed tools such as Telegram, email, Google Drive, GitHub templates, and a master list.

#7 Trinidad Wiseman: EcoMatch for data matching and trustworthy

reporting

The Trinidad Wiseman assignment addressed the problem of inconsistent and fragmented
data across spreadsheets, APIs, and information systems. The team developed EcoMatch,
an Al-powered human-in-the-loop system that matches candidate data against trusted an-
chor data. It cleans, normalizes, scores, and weights records, creates trusted identity views,
and includes audit trails for accepted, rejected, or reassigned matches.

#8 kood/Jdhvi: Rebuilding peer review in a coding school

The kood/Johvi assignment focused on improving peer review in a coding school without
traditional teachers or lectures. The team identified that the existing review process lacked
structure, criteria, examples, and guidance. They developed a Reviewer Academy and a
structured code-review system supported by Al pre-review. Al was positioned as a guide,
not a judge, while human reviewers retained final responsibility.
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7.2 Cross-cutting professional ICT skills developed across the
assignments

-

H1 Software and platform development

Participants developed skills in front-end development, back-end development, full-stack
platform design, mobile-first applications, responsive interfaces, and modular system ar-
chitecture. These skills appeared strongly in the Latitude59, ADM/GovStack, Poco Museum,
Institute of Baltic Studies, and kood./Jéhvi assignments.

#2 UX/Ul and human-centred design
All projects required participants to understand users, map workflows, redesign interfaces,
and make digital systems easier to use. FleetGuru, Latitude59, the prison handbook, Poco
Museum, and kood/Jéhvi particularly strengthened UX research, user journey mapping, in-
terface design, and accessibility-oriented design.

#3 Data, reporting, and decision support

FleetGuru and Trinidad Wiseman especially developed skills in data interpretation, dash-
boards, KPIs, data matching, data cleaning, reporting reliability, and decision-support sys-
tems. These competences are central to modern ICT work because organizations increas-
ingly depend on trustworthy data for automation, Al, and business intelligence.

#4 Al and human-in-the-loop systems

Several teams integrated or conceptualized Al-supported features: FleetGuru used a chat-
bot, Poco Museum explored Al-supported dynamic content, Trinidad Wiseman used Al-as-
sisted matching, and kood/Jéhvi used Al-supported code pre-review. The common pattern
was responsible Al integration, where Al supports users but does not fully replace human
judgment.

#5 Automation and workflow orchestration
The Ettevétluskeskus assignment developed strong workflow automation skills using n8n,
Telegram, email, Google Drive, and GitHub. Latitude59 also involved automated reminders
and calendar invitations. These assignments developed practical automation competences
that are increasingly important for digital transformation.

16 Digital public services and secure systems

The ADM/GovStack and Institute of Baltic Studies assignments developed skills in pub-
lic-sector digital services, secure environments, interoperability, data separation, accessi-
bility, and institutional constraints. These are particularly important for countries pursuing
digital government modernization.

~
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7.3 Cross-cutting soft and transferable skills developed across
the programme

4 I
#1 Problem framing and analytical thinking

Participants learned to move from broad organizational challenges to clearly defined digital
problems. This is visible in all assignments: FleetGuru was reframed from a dashboard issue
into an answer-accessibility problem; Latitude59 was reframed from a form problem into

a trust and workflow problem; kood/Joéhvi was reframed from a peer-review page problem
into a learning-quality problem.

#2 Communication and stakeholder engagement

Participants worked with companies, mentors, university staff, and institutional represen-
tatives. They had to explain technical choices in non-technical terms and show how their
solutions created value. This directly supports the finding that employers emphasize com-
munication, English, adaptability, project-readiness, and the ability to function in changing
technical environments.

#3 Teamwork and role coordination

The assignments required division of responsibilities across research, design, development,
testing, presentation, and stakeholder communication. Participants developed experience
in collaborative project execution, including hybrid and partially remote work.

H4 Adaptability and international work-readiness

Participants worked in a new country, with new organizations, under different academic and
professional expectations. The Phase | report notes that the Estonia experience added prac-
tical exposure, project-based learning, and broader understanding of international academ-
ic and professional environments.

#5 User empathy and inclusion

Several assignments required attention to users with specific needs: prisoners with differ-
ent literacy levels, museum visitors of different ages and interests, conference speakers
with limited time, coding students needing better feedback, and instructors overloaded with
administrative work. This developed human-centred and inclusive design competences.

H6 Ethical and responsible technology awareness

The projects required participants to consider security, accessibility, privacy, responsible Al,
public-sector trust, and the limits of automation. This is especially visible in the ADM, prison-
er handbook, Trinidad Wiseman, and kood/J&hvi assignments.
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7.4 Complementarity with ICT curricula

01
Kenya

02
Nigeria

For Kenya, the skills developed through the DE Il project directly address the gap
between formal education and practical work-readiness. The study indicates that
Kenyan students value their education as a real academic foundation, especial-
ly in structure, mathematics, presentations, and group work, but that practical
competitiveness is often developed through side projects, hackathons, boot-
camps, certifications, internships, and peer networks. The DE Il assignments
would complement Kenyan ICT curricula by making practical skills more system-
atic within formal education.

The most relevant curriculum additions would be:
» Real company-based software projects;
» Public-sector digital-service design;
» Applied UX/Ul and user research;
» Data cleaning, matching, reporting, and dashboard development;
» Al-supported but human-controlled systems;
» Workflow automation and low-code/no-code orchestration;
» Cybersecurity and secure data-handling basics;
» Product thinking and entrepreneurship;
» Structured internships and industry-based thesis projects.

Considering these additions would reduce the dependence on extracurricular
learning and help more students develop work-ready skills before graduation.

Assignments similar to those of the DE Il assignments would complement Nige-
rian ICT curricula by offering a model for scalable practical learning.

For Nigeria, the key curriculum contributions would be:
» Project studios linked to real public and private-sector problems;
» Virtual internships and remote company challenges;
» Low-cost automation assignments;
» Public-service platform design;
» Applied data management and reporting;
» Practical software development with constrained resources;
» Al-supported productivity tools;
» Employability-oriented communication and teamwork training.

Because Nigeria operates at a much larger scale than, for example, Kenya, and
even more so than Armenia and Estonia, these skills need to be embedded in
scalable formats: hackathon-to-prototype models, industry challenge banks,
virtual project supervision, and structured university-employer partnerships.
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03
Armenia

04
Estonia

VY

Assignments similar to those of the DE |l would complement Armenian ICT cur-
ricula by strengthening the transition from technical knowledge to applied inno-
vation.

For Armenia, the strongest curriculum value would be in:
» Product-oriented software engineering;
» Al-supported digital services;
» Human-in-the-loop data and assessment systems;
» Deployment-oriented project work;
» Startup-oriented digital product design;
» International client communication;
» UX/Ul and customer discovery;
» Advanced data quality and reporting systems.

Armenia needs advanced technical content and stronger mechanisms that
connect technical competence with real-world deployment, international mar-
kets, and innovation-oriented problem solving. It needs stronger mechanisms
that connect technical competence with real-world deployment, international
markets, and innovation-oriented problem solving.

Although Estonia is a mature digital economy where ICT is already embedded
in state capacity, public services, and the wider digital economy, its ICT educa-
tion would also benefit from mainstreaming skills supported by projects such
as DE Il. The main challenge in Estonia is sustaining a sufficient specialist talent
pool for a small but highly digitalized labour market. Assignments similar to DE
[l would complement Estonian ICT curricula in three ways:

First, they reinforce the need for applied, company-based, and public-sector
project learning. Estonian ICT education already has strong applied elements,
but the assignments show how valuable it is for students to work on real prob-
lems from logistics, events, prisons, museums, education, data reporting, and
coding schools.

Second, they support cross-sector digital transformation competence. Esto-
nia needs programmers for ICT companies and ICT specialists who can further
digitalise public administration, culture, education, justice, logistics, and busi-
ness services. It needs ICT specialists who can further digitalize public admin-
istration, culture, education, justice, logistics, and business services that would
lead to the next stage of economic growth.

Third, they strengthen international and multicultural work-readiness. The pro-
gramme shows that international ICT talent can contribute to Estonian organi-
zations when supported through mentoring, structured assignments, and com-
pany engagement. This is directly relevant for Estonia’s talent needs and for its
role as a digital cooperation partner.



7.5 Contribution of DE Il project to national ICT and economic
development goals

The skills acquired through DE Il strongly support Kenya’s ICT and economic devel-

01 opment goals, as they align closely with the goals of digital transformation, pub-
lic-service modernization, entrepreneurship, digital skills development, as well as
Kenya youth employability. For example, the ADM/GovStack assignment is directly rele-

vant to Kenya’s digital government agenda. The project developed a reusable and
modular public-service registration architecture that could support TVET regis-
tration, scholarship applications, and national ID registration. Such skills can help
Kenya build more affordable, interoperable, and scalable digital public services.

FleetGuru and Trinidad Wiseman support private-sector productivity. They show
how ICT talent can improve decision-making, data reliability, reporting, and op-
erational efficiency. These competences are important for business digitaliza-
tion and economic competitiveness. Ettevotluskeskus and kood/Jéhvi support
digital education and skills development. They show how automation, structured
peer review, and Al-supported feedback can improve learning environments. This
is of particular importance for Kenya, as ICT workforce growth depends on uni-
versities, training centres, bootcamps, and alternative learning pathways. Final-
ly, the programme strengthens international employability of qualified ICT staff.
Participants developed the ability to work with European companies, communi-
cate across cultures, and present professional solutions. This supports Kenya’s
potential as a source of globally competitive ICT talent. In this sense, DE Il makes
a valuable contribution to Kenya’s development goals by helping transform ICT
education from theoretical preparation into practical, exportable, and develop-
ment-oriented capability.

Expanding the DE Il ICT graduate mobility programme to Nigerian participants
would contribute to the country’s economic development by addressing gradu-
02 ate employability, digital inclusion, public-sector modernization, and scalable ICT
Nigeria workforce development.

Nigeria’s challenge is to ensure that graduates can apply their knowledge in real
work environments. Current study suggests that Nigerian graduates often require
additional training after graduation because practical readiness is constrained
by infrastructure, large class sizes, and unequal access to digital resources.
Digital Explorers-type assignments would contribute by:

» Exposing students to real organizational problems;

» Building applied software, data, and automation skills;

» Strengthening remote-work and international collaboration readiness;

» Supporting public-service digitalization;

» Improving entrepreneurship and innovation capacity;

» Helping universities connect more systematically with employers.
For Nigeria, the biggest impact would be achieved through scalability. The model
should be adapted into formats that can reach large numbers of students through
project-based modules, virtual internships, and industry challenge platforms.
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03
Armenia

04
Estonia

410

Although Armenian ICT graduates did not participate in the DE Il mobility pro-
gramme, having analysed examples of Armenian ICT curricula and its develop-
mental needs, the study also suggests how Armenia and perhaps other countries
in the wider European Neighbourhood could benefit from launching or joining
similar initiatives. In particular, the skills developed through DE Il would support
the country’s movement toward a more innovation-oriented and internationally
connected ICT economy.

Digital Explorers-type assignments would help by connecting students and young
professionals with real product development, international clients, Al-supported
tools, UX research, and data-driven services.
The most relevant contribution to Armenia would be:

» Strengthening export-oriented ICT service capacity;

» Improving graduate readiness for international software and data projects;

» Supporting startup and product-development culture;

» Developing Al and human-in-the-loop competences;

» Linking universities more closely with industry and international partners.
This would support Armenia’s economic development by moving ICT educa-
tion closer to the needs of high-growth firms, startups, and international digital
markets.

Participating in the project entails for Estonia further benefits - it contributes
to talent attraction, international cooperation, and cross-sector digital trans-
formation. Estonia’s ICT sector and public services need skilled specialists, and
the programme demonstrates how international talent can support Estonian or-
ganizations while also gaining skills that can circulate back to partner countries.
The assignments also support Estonia’s international development cooperation
priorities by creating practical cooperation with Kenya and other partner coun-
tries. The closing reflections from the presentation event explicitly framed the
students’ prototypes and experiences as evidence that can be shown to deci-
sion-makers to demonstrate the value of continued cooperation between Kenya
and the Baltics.



7.6 Participants’ Feedback on DE Il Project

The following section is based on the responses DE Il project participants’ questionnaire ad-
ministered in May 2026, before the group returned to Kenya. The responses show that the DE Il
programme had a strong personal, professional, and career-development impact, especially
through the relocation to Estonia component Participants report having gained technical skills;
experienced a different digital society, a professional work culture, and a wider set of career pos-
sibilities. Estonia functioned for them as a “living learning environment” where participants could
observe how advanced digital systems, trust-based institutions, startup ecosystems, and inter-
national workplaces operate in practice.

The main benefit repeatedly mentioned is exposure. Participants describe Estonia as a highly
digital, innovative, and well-organised society that expanded their understanding of what is pos-
sible in technology, work, education, and public systems. Many participants said the experience
changed their mindset, increased their confidence, and helped them see themselves as capable
of competing in international ICT environments. Several also highlighted that they now better un-
derstand European work culture, professional standards, digital governance, and startup ecosys-
tems. Company visits to organisations such as Bolt, Pipedrive, and Genius Sports helped partic-
ipants visualise future career opportunities and understand how technology companies operate
in real contexts.

A second important theme is personal transformation. Participants reported becoming more re-
silient, independent, confident, and open-minded. The experience helped them rethink their long-
term goals, including pursuing master’s studies, returning to Estonia for work or study, starting a
company, or engaging more actively in their local communities. Some participants also reflected
on Estonia’s direct communication style, trust-based culture, and civic responsibility, comparing
these experiences with their home context in Kenya. This suggests that the programme support-
ed employability and broader civic, cultural, and personal learning.

In terms of skills and competencies, the answers show a combination of technical, professional,
and soft-skill development. On the technical side, participants mentioned improved coding, full-
stack development, backend development, systems architecture, database design, APl develop-
ment, automation tools such as n8n, server deployment, UX awareness, explainable Al, data ana-
lytics, and technical documentation. On the professional side, they gained experience in product
development, project ownership, problem discovery, validation, user-centred design, stakeholder
interviews, product iteration, and scalable solution development.

The most frequently repeated cross-cutting competencies are communication, teamwork, prob-
lem-solving, adaptability, critical thinking, time management, self-discipline, professional net-
working, personal branding, interview confidence, leadership, and cross-cultural collaboration.
Participants also emphasised learning how to present themselves professionally, tailor CVs, tell
their professional story, pitch ideas, network effectively, and apply for jobs more strategically.
These are directly relevant for finding ICT jobs in Kenya, but also for continuing studies or employ-
ment in Europe.

The logic emerging from the answers is that the DE programme works as a career-acceleration
and mindset-expansion mechanism. It combines international exposure, practical ICT learning,
company engagement, cultural immersion, and professional networking. As a result, participants
return with stronger technical abilities, clearer career goals, better professional confidence, and
a broader understanding of how digital societies and global technology markets function. The
programme creates value by improving employability and helping participants design their future
career paths with greater ambition, direction, and international perspective.



7.7 Logical circle from curricula to DE Il and back

The DE Il assignments create a full logical circle between ICT curricula, practical skills develop-
ment, labour-market readiness, and national development goals. ICT curricula in Estonia, Kenya,
Armenia, and Nigeria provide foundational technical knowledge. However, the study demonstrates
that formal curriculum content is not sufficient on its own. The real challenge is the transition
from education to work. The DE Il assignments tested this transition in practice. Participants had
to apply their knowledge in real company and institutional settings, solve concrete problems,
communicate with stakeholders, and produce functional prototypes.

The assignments have revealed which skills are most important for work-readiness: applied soft-
ware development, UX/Ul, data quality, automation, Al-supported systems, secure digital services,
public-sector interoperability, product thinking, teamwork, adaptability, communication, and ethi-
cal awareness. These skills can be fed back into ICT curricula. They indicate that universities should
strengthen project-based learning, real employer assignments, internships, industry-based the-
sis work, human-centred design, responsible Al, and transversal skills. Stronger curricula would
contribute to national goals: Kenya and Nigeria would benefit from scalable practical training and
improved employability; Armenia would benefit from stronger innovation and export-oriented ICT
capacity; and Estonia would benefit from international talent, stronger company cooperation, and
continued digital leadership.

Accordingly, DE should be understood as an integrated mobility, curriculum-feedback, and tal-
ent-development mechanism. It shows what graduates need to know, what they need to be able
to do, and how international project-based learning can strengthen both individual careers and
national ICT ecosystems.
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Conclusions

This report shows that ICT education and labour-market alignment must be understood as a full
pathway that cannot be described merely by means of a simple comparison of curricula. Across
Estonia, Kenya, Armenia, and Nigeria, ICT is recognized as a strategic development field, but each
country faces different structural conditions. The comparison confirms that all four countries
treat ICT as more than a technology sector. ICT is linked to national modernization, economic
development, labour-market competitiveness, digital governance, and international coopera-
tion (OECD, 2026).

The analysis of ICT education shows that the selected universities provide relevant Computer Sci-
ence and ICT foundations. Tallinn University offers an applied software-and-data-oriented Bachelor
profile. TalTech represents deeper Master-level specialization in Computer Science and Artificial
Intelligence. Kenyatta University provides a broad public-university Computer Science curriculum
with strong technical and mathematical foundations. Strathmore University combines techni-
cal breadth with a more explicit professional, ethical, and work-facing orientation. The American
University of Armenia demonstrates a structured and specialization-oriented model with strong
mathematics, data, and Al-related elements. The University of Lagos provides broad formal tech-
nical coverage, but its effectiveness is constrained by implementation conditions such as infra-
structure, class size, and practical training limitations (World Bank, 2015).

Across the countries, formal programmes include many relevant topics, However, the real differ-
ence lies in how these elements are taught, practiced, and assessed in connection to employers’
needs for skills. Project-based assignments and other practice-oriented exercises conducted
in well-equipped environments together with faculty exposure to industry’s applications of the
latest technologies, and employer feedback are decisive for turning curriculum content into
equipping students with work-ready competences (Sanchez Puerta et al., 2018).

Validation evidence provided by recent Kenyan ICT graduates participating in the DE Il project sup-
port this conclusion. They often described their previous education as a strong academic foun-
dation, while also emphasizing that that practical competitiveness was often developed through
side projects, hackathons, bootcamps, certifications, internships, and peer learning.

This view was also echoed by representatives of both the private and public sectors in across the
countries, highlighting the need for stronger practical learning opportunities and closer coop-
eration between universities and employers. Evidence from Estonian host companies further
suggested that Kenyan students are well capable of contributing meaningfully within the context
of real project environments when provided with adequate guidance and supportive feedback. In
Armenia and Nigeria, private-sector stakeholders in a similar manner emphasised that employ-
ability increasingly depends on adaptability, practical experience, communication skills, and ex-
posure to rapidly changing technologies. Finally, experience from the Ambassador Track demon-
strated that successful talent mobility relies on technical skills, institutional trust, administrative
support, intercultural readiness, and clearly structured pathways.

The study also shows that transferable skills are central to the employability of ICT graduates.
Technical knowledge remains essential, but employers and stakeholders repeatedly emphasized
communication, teamwork, adaptability, problem-solving, high professional ethos, English-lan-
guage confidence, intercultural awareness, and the ability to work independently. These skills are
especially important for international mobility and cross-border ICT work. Therefore, ICT educa-
tion should not treat transferable competencies as additional or optional. They need to be inte-
grated into projects, internships, assessment, and employer-facing learning activities.
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Another important conclusion is that public and private higher education institutions may dif-
fer in flexibility, responsiveness, and practical orientation, but ownership type alone does not
explain the differences in the quality of education. Some private institutions may adapt faster,
integrate employer-facing components more explicitly, or operate with smaller class sizes. Public
universities, however, often play a major role in broad talent production and national development.
The decisive factors are not whether an institution is public or private, but whether it has the ca-
pacity to update programmes, provide practical learning, maintain dynamic quality assurance, co-
operate with employers, and support students in developing real professional competence (ENQA,
2024).

The DE project emerges from the study as an important bridge between ICT ecosystems. Its
value lies not solely in facilitating student and professional mobility, but in connecting education,
practical training, workplace exposure, mentoring, intercultural learning, and ecosystem cooper-
ation. Through its integrated approach, it strengthens students’ academic confidence, profes-
sional readiness, and international exposure, while providing companies with access to motivated
talent and opportunities to assess skills in real work environments.

At the same time, the project helps universities identify the extent to which their curricula support
work-readiness and highlights areas requiring further development. More broadly, it contributes to
talent circulation, digital transformation, and international cooperation across partner countries.

On the final account, the study concludes that future cooperation in ICT education should move
beyond curriculum development based on narrow curriculum comparison and short-term mo-
bility. The strongest model would be an integrated education-to-work pathway that combines
curriculum development, practical immersion, employer-linked projects, mentoring, quality as-
surance, mobility support, and post-programme continuity. Institutionalising practices based
on such a model can help Kenya, Armenia, Nigeria, and Estonia respond to different but connect-
ed ICT challenges: talent shortages, youth employment, practical readiness, digital transforma-
tion, and international competitiveness. The success of ICT education depends on close ecosys-
tem-wide cooperation in which universities and other partners make distinct contributions.
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Recommendations

01

EU and other
international
and donor
organizations

02
National
Governments

H1: Design ICT talent partnerships as full educa-
tion-to-employment pathways.

EU and donor-funded ICT mobility initiatives should be designed as
complete education-to-employment pathways that integrate mobility,
training, and recruitment. The findings show that effective talent mo-
bility depends on the whole pathway: curriculum alignment, practical
training, employer engagement, mentoring, skills recognition, mobility
preparation and post-program continuity. Work-readiness is broader
than graduation alone and includes communication, English proficien-
cy, adaptability, project-readiness and the ability to work in changing
technical environments. The recommendation fits directly with the EU
Talent Partnerships framework.

H2: Connect ICT mobility schemes with EU digital
skills, micro-credential and regional cooperation
instruments.

Future ICT mobility programmes should be explicitly connected with
existing EU digital skills and cooperation instruments, including the
Digital Education Action Plan 2021-2027, the European approach to mi-
cro-credentials, Erasmus+ International Credit Mobility, EU4Digital and
the Digital Europe Programme. The report shows that ICT employabili-
ty is built through a combination of formal degrees, practical projects,
bootcamps, certificates, internships and workplace learning. Therefore,
mobility schemes should combine cross-border mobility with transpar-
ent recognition of learning and practical skills. For Armenia, EU4Digital
is especially relevant because it already supports digital transforma-
tion and skills development in the Eastern Partnership region. For Ken-
ya and Nigeria, the same logic can be applied through EU-Africa skills
partnerships, Talent Partnerships, Erasmus+ capacity-building actions
and skills-recognition mechanisms linked to European labour-market
expectations.

#1: Align ICT higher education reforms more close-
ly with national digital economy, employment and
innovation strategies.

National governments should ensure that ICT higher education reformis
directly connected to national digital transformation, employment and
innovation strategies. The findings show that Kenya, Nigeria and Arme-
nia all have strong ICT development ambitions, but also face different
structural challenges. Kenya and Nigeria need scalable mechanisms
for practical training, inclusive digital access and stronger graduate
employability, while Armenia needs deeper specialization, innovation
capacity and faster adaptation to technological change. National digital
economy strategies should therefore position ICT higher education as a

central instrument of economic development.



03

Higher
education
accreditation
and quality
assurance
agencies

N6

#2:. Create national systems for recognizing com-
petencies, micro-credentials, industry certificates
and practical ICT skKills.

National governments should create transparent mechanisms for the
professional recognition of ICT competencies acquired through formal,
non-formal, and informal learning pathways. The report shows that for-
mal degrees remain important, but many students become employable
through additional learning, including internships, hackathons, boot-
camps, online certificates, industry certificates, open-source work
and portfolios. This recommendation is fully aligned with the Council
Recommendation on a European approach to micro-credentials, which
promotes the transparent, portable and quality-assured recognition
of short learning experiences and is consistent with Europass Digital
Credentials and future digital skills passport approaches. Such mech-
anisms will make the skills of candidates from partner countries more
visible, comparable and usable for international recruitment.

H1: Include practical work-readiness and industry
cooperation as formal accreditation criteria for ICT
programmes.

Higher education accreditation and quality assurance agencies should
assess the quality of theoretical and technical content and the extent
to which ICT programmes produce practically work-ready graduates.
The findings identify the transition from formal education to effective
labour-market readiness as the main challenge. Accreditation criteria
should therefore include evidence of internships, industry-based proj-
ects, employer advisory boards, capstone projects, student portfolios,
graduate tracking, staff industry exposure and continuous feedback
from employers.

H#2: Require regular curriculum updates in relation to
Al, data, cybersecurity and changing ICT labour-mar-
ket needs as identified by employers.

Accreditation and quality assurance agencies should require ICT pro-
grammes to demonstrate regular, evidence-based curriculum renewal
carried on in cooperation of prospective employers of ICT graduates.
This report shows that ICT labour markets are changing rapidly be-
cause of Al, automation, data-intensive systems, cybersecurity needs
and changing workplace expectations. Entry-level ICT work is becoming
more demanding because Al tools increasingly perform tasks that were
previously assigned to junior developers. Therefore, ICT programmes
should regularly update content in areas such as artificial intelligence,
data analytics, cybersecurity, cloud technologies, software engineering
practices, data protection and professional communication.



04
Universities

#3:. Consider shifting from compulsory govern-
ment-lead programmatic accreditation of ICT
degree programmes to voluntary accreditation by
relevant professional bodies.

Replacing rigid centralised programmatic accreditation with voluntary,
industry-led certification removes bureaucratic inertia from rapidly
evolving ICT curricula. The traditional review cycles are too slow, sup-
pressing timely academic modernization. Estonia’s successful insti-
tutional-only oversight framework eliminates redundant costs while
maintaining system-wide quality. Introducing voluntary accreditation by
engineering and ICT professional bodies involving employers’ represen-
tatives would directly bridge the current gap between universities and
the tech sector. This shift empowers faculties to align courses dynam-
ically with shifting market standards. It replaces low-value administra-
tive compliance with market-driven accountability, producing indus-
try-ready graduates while giving universities the agility needed to lead
the global digital economy.

H1: Redesign ICT curricula around project-based,
work-based and industry-connected learning.

Universities should preserve strong theoretical foundations while mak-
ing practical and industry-connected learning a central part of ICT
programmes. The report shows that students value formal academic
preparation, especially in mathematics, programming, systems knowl-
edge and structured learning. However, they also indicate that practi-
cal competitiveness is often developed outside the formal curriculum
through side projects, hackathons, bootcamps, certifications and in-
ternships often provided informally by employers, and peer networks.
Such practices should be institutionalised by universities, integrating
real company problems, project-based assignments, work-based learn-
ing, service-based learning, practical laboratories, hackathons and in-
dustry-supervised thesis projects into regular coursework.

#2. Foster further ties between ICT faculty and
businesses.

The study suggests that ICT faculty have often only limited experience
concerning the latest advances in the field and their particular indus-
trial applications. Universities should consider creating industry part-
nerships that would allow seconding faculty for extended periods, for
example for a period of a semester, to companies and offer teaching
opportunities to high level ICT professionals.
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#3: Develop interdisciplinary degree programmes
that combine ICT with other specialisations.

The study suggests that ICT programmes often constitute silos on their
own, not related to other possible fields of application of ICT technolo-
gies. In partnership with representatives of other sectors and national
higher education regulators, universities should consider creating de-
gree programmes that combine ICT with other fields of study, such as
for example agriculture, medicine, public administration, business ad-
ministration and others. This would enable the training of ICT special-
ists capable of introducing digital tools in other sectors to increase
productivity and create jobs, while also equipping business managers
with advanced ICT competencies. Breaking the silos between the fields
of study would be paramount for the purposes of deeper integration of
ICT in the economy, services and public administration, and for a large-
scale job creation.

H4:. Use Erasmus+ International Credit Mobility
and capacity-building projects to support student
exchange, curriculum development, staff develop-
ment, and university-industry cooperation.

Universities should use international mobility projects for student and
staff exchange, curriculum modernisation, joint course design, staff
development, and university-industry cooperation. Mobility becomes
more valuable when it changes institutional practice through joint mod-
ules, international capstone projects, industry-based thesis topics,
staff training, shared quality assurance practices and employer en-
gagement. By connecting mobility with curriculum reform, universities
in partner countries can strengthen practical ICT education while Euro-
pean and Baltic institutions gain better access to prepared, internation-
ally oriented ICT talent.
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Appendix 1. Overview of Source

Evidence for Report

( Study Programs
Country: Kenya, Estonia, Armenia, Nigeria
Source: 2 universities from Kenya and Estonia; 1 university from Armenia and Nigeria
Number: 6 study programs analysed

Desk Research

Country: Kenya, Estonia, Armenia, Nigeria

Source: Policy documents; ministry publications and official reports; institutional and aca-
demic reports; strategic and analytical studies

Number: 50 documents

Interviews (Labour Market, Policy, and University Staff)
Country: Kenya

Source: Policy representatives and university staff

Number: 13 interviews (5 policy representatives and 8 university staff)

Student Interviews

Country: Kenya, Estonia

Source: Students from Kenya participating in the DEProgram

Number: 26 students (16 students: 1 group interview in Kenya and 2 group interviews in Es-
tonia, 10 individual students’ interviews)

Focus Groups

Country: Kenya

Source: Private-sector companies and public-sector representatives
Number: 2 focus groups with 8 participants

Armenia Interviews

Country: Armenia

Source: Industry and university staff; class observation

Number: 4 interviews (2 industry and 2 university representatives) and 1 class observation

Nigeria Interviews

Country: Nigeria

Source: Industry and university staff

Number: 5 interviews (4 industry and 1 university representatives)

DE Case Study

Country: Kenya, Armenia, Estonia

Source: Ambassador track representatives; Estonian DE university staff; Estonian DE com-
pany staff

Number: 4 Ambassador track representatives (3 from Kenya and 1 from Armenia); 2 univer-
sity staff members; 2 company staff members
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