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Key messages
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Through rich dialogue and diverse literature, this paper synthesizes  

research to provide clear guidance for the future direction of TVET policy.  

The overarching findings provide a strategic foundation for navigating  

the complexities of digital transformation and the integration of AI.

First, there is a consensus that technology must complement, not replace, 
the human element in education. The role of the passionate, skilled and 

empathetic teacher as a mentor and inspirer is irreplaceable. The primary 

goal of digital transformation should be to augment and empower educators 

and learners, not to diminish the importance of human interaction, creativity 

and critical oversight.

Second, a significant gap persists between high-level policy formulation 
and practical implementation. For policies to be effective, they must be 

developed through inclusive and continuous co-design processes, ensuring 

that the practitioners implementing them are involved in shaping them from 

the outset. This is essential for building relevance, ownership and a direct 

path to impact.

Third, TVET systems must adopt a critical and evidence-based mindset 
towards educational technology. Digital innovation is not an end in itself; 

it must serve clear pedagogical or economic purposes. A shift is needed 

from the uncritical adoption of technological trends towards a culture of 

systematic evaluation, using pilot programmes and cost-benefit analysis to 

determine which tools genuinely add value and offer a sustainable return 

on investment (ROI).

Finally, the success of any transformation ultimately hinges on people. 

The paramount strategic priority is building the capacity of TVET teachers 

and institutional leaders. Digitally competent instructors and visionary 

leaders are the essential drivers of change. Therefore, investing in continuous 

professional development, change management and leadership cultivation  

is the cornerstone of any effective digital transformation strategy.



FIGURE 1:  Participants of the BILT bridging event 2025, held in Kuala Lumpur, Malaysia

Introduction

This discussion paper was developed from 
the ongoing work of the UNESCO-UNEVOC 
International Centre for Technical and Vocational 
Education and Training (UNESCO-UNEVOC), 
particularly through the Bridging Innovation and 
Learning in TVET (BILT ) project. It primarily draws 
from the BILT Bridging Event that took place in 
May 2025 in Kuala Lumpur, Malaysia. The event 
brought together TVET stakeholders from around 
the world to share insights on policies for the 
digital transformation and integration of artificial 
intelligence (AI) in TVET.

The policies and frameworks outlined in this paper 
respond to the shared call from TVET stakeholders 
for more precise guidance. Specifically, participants 
called for synthesized evidence, comparative 
policy insights and actionable recommendations 
to support countries in translating digital and AI 
ambitions into effective TVET reforms. 

The paper is structured around three guiding 
questions that framed the BILT Bridging Event 2025:

1. Which policies have successfully supported the
digital transformation and integration of AI in TVET
systems?

2. What key enablers support effective policymaking
for digital transformation and integration of AI
in TVET, and what challenges, gaps and systemic
tensions influence their implementation?

3. How can international cooperation support
national TVET systems in accelerating digital
transformation and integration of AI?
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FIGURE 2:   The three guiding questions explored in this paper

Policies in AI and 
TVET systems

Key enablers International  
cooperation

These guiding questions, as illustrated in Figure 2, 
are designed to examine successful policies and 
enablers, as well as the persistent challenges and 
systemic gaps in TVET digitalization and AI adoption. 
To address these questions, this paper is divided 
into five sections. Following this introduction, 
Section 2 provides a comprehensive overview 
of the existing policy environment, including 
examples of regional, national and institutional 
strategies taken from the BILT Bridging Event 2025. 
Section 3 provides a critical analysis of the enablers, 
challenges and systemic tensions that shape the 
application of such policies. Section 4 highlights 
key reflections and proposes a conceptual 
framework for AI-enabled digital transformation in 
TVET. Finally, Section 5 provides a summary of key 
insights and recommendations for stakeholders at 
the international, national and institutional levels, 
outlining a vision for resilient, relevant, attractive 
and inclusive TVET systems.

The examples and commentaries presented in 
this paper draw from multiple sources to ensure 
a comprehensive and up-to-date analysis. These 
sources include the 2025 BILT digital transformation 
and AI poster gallery, UNESCO publications, 
regional and national policy documents published 
within the last five years, and scholarly research 
on digital transformation and integration of AI in 
TVET. This paper also incorporates insights derived 
from desk research and informal consultations 
with practitioners and policymakers across the 
UNEVOC Network – UNESCO’s global community 
of TVET institutions that collaborate on knowledge 
exchange, peer learning and capacity development. 
This approach enables the discussion to incorporate 
both documented evidence and practical 
perspectives from a variety of contexts.

Which policies 
have successfully 
supported the digital 
transformation and 
integration of AI in 
TVET systems?

What key enablers 
support effective 
policymaking for digital 
transformation and AI 
integration in TVET, 
and what challenges, 
gaps and systemic 
tensions influence their 
implementation?

How can international 
cooperation support 
national TVET systems 
in accelerating their 
digital transformation 
and integration of AI?
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The world of work is undergoing a rapid 
transformation driven by digitalization and the 
need for greener, more sustainable practices 
known as the ‘green transition’. These global 
trends, accompanied by demographic shifts and 
the rapid advancement and expansion of AI, are 
fundamentally reshaping industries, altering job 
profiles and creating new demands for skills and 
competencies. As automation and AI technologies 
become increasingly integrated into global 
economies and societies, the ability of TVET systems 
to adapt has become crucial (Rajamanickam et 
al., 2024). A significant social issue compounds 
this challenge: an estimated 267 million youths 
worldwide are not in employment, education, or 
training (NEET), a phenomenon that illustrates 
the urgent need for practical skills development 
systems to nurture youth potential amidst ongoing 
digitalization, AI integration, green transitions and 
sustainable development (UNESCO, 2022).

Preparing learners for this new reality is critical 
for achieving global development objectives. The 
challenge is no longer simply about closing the 
‘skills gap’ but about fostering systemic adaptation 
across all levels. The rapid pace of technological 
change means specific skills can become obsolete 
quickly. The core task for TVET, therefore, is to build 
systems that are themselves agile, responsive 
and capable of supporting lifelong learning 
(UNESCO, 2022). This requires a paradigm shift in 
policymaking, from a focus on prescribing specific 
curricula to one that creates the enabling conditions 
for systemic resilience and growth. Policies must 
support the development of TVET systems that 
can anticipate future needs, offer flexible learning 
pathways and empower individuals to navigate a 
lifetime of career transitions. In this context, TVET is 
positioned as a critical enabler of successful and just 
transitions for individuals seeking decent work, and 
for entire economies striving for sustainable and 
inclusive growth (UNESCO, 2021a).

If digital tools are used strategically, they have the 
capacity to enhance the quality of TVET delivery, 
support personalized instruction and improve 

access, particularly to remote communities, via 
distance learning. Yet, these benefits are unevenly 
distributed and, in some instances, non-existent. 
According to the Australia Digital Inclusion Alliance 
(ADIA), almost one-quarter of the Australian 
population continues to struggle to engage 
effectively in the digital world (ADIA, 2023). With 
Australia’s population projected to reach 27 
million by 2025, this translates to approximately 
6-7 million people in Australia who face barriers 
related to access, affordability and/or digital literacy. 
Comparable forms of digital exclusion are also 
evident in many low- and middle-income countries, 
highlighting the need for inclusive policies that 
support digitalization and the adoption of AI 
(UNESCO, 2023). 

AI technologies offer immense potential in training 
contexts. Generative AI systems can provide 
adaptive feedback and simulate complex training 
scenarios. At the same time, virtual and augmented 
reality environments can create opportunities for 
learners to practice hazardous or technical tasks 
safely and potentially at a lower cost than in a real-
life environment. Additionally, predictive analytics 
can help align training provision with labour market 
demand and support learners’ progression through 
personalized pathways. Beyond these institutional 
and economic benefits, digitalization and AI also 
play an increasingly important role in society. 
AI-enabled public services, such as automated 
social protection enrolment, digital health triage, 
language translation for public information and 
accessibility tools for learners with disabilities, 
can enhance inclusion and improve access to 
essential services. In areas vulnerable to climate-
related hazards, AI-powered early-warning systems 
and geospatial tools can support community 
resilience whilst at the same time informing skills 
development for green transitions. 

Conversely, the use of these technologies also 
generates concerns relating to data privacy, 
algorithmic bias, AI hallucinations and the risk of 
substituting human judgment (Michel-Villarreal 
et al., 2023; Yang, 2023). In the context of artificial 

1. Digital transformation and artificial 
intelligence
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intelligence, hallucinations refer to instances 
where generative AI systems produce plausible-
sounding but factually incorrect or fabricated 
information because the model predicts language 
patterns rather than verifying factual accuracy. 
Such outputs can mislead users, particularly in 
educational or training contexts where learners may 
assume the information generated by AI systems 
is reliable. In addition, there is a growing concern 
that excessive reliance on AI tools may lead to 
the substitution of human judgment in teaching, 
assessment and decision-making processes. If 
educators or institutions defer uncritically to 
automated outputs, the professional expertise, 
contextual understanding and ethical discretion of 
teachers may be diminished, potentially weakening 
pedagogical quality and accountability in TVET 
systems. The Australian Government’s 2025 
technical standard for AI illustrates an emerging 
regulatory approach to combat this, emphasizing 
transparency, accountability and safety across 
the AI life cycle, from design and data quality 
to monitoring and decommissioning (Digital 
Transformation Agency, 2025). Such standards 
underline the importance of integrating human 
oversight, ethical safeguards and rights-based 
considerations into AI adoption. TVET systems must 
therefore develop digital and AI competencies 
for learners and institutions, while ensuring that 
adoption aligns with broader societal values and 
contributes positively to inclusive, resilient, and 
equitable communities.

1.1  Policy context and response

International frameworks recognize the urgency of 
developing and preparing education systems for 
digitalization, AI integration and green transitions. 
UNESCO’s Strategy for TVET 2022-2029 positions 
TVET as a driver for successful and just transitions, 
highlighting lifelong learning and emphasizing 
its role in supporting individuals, economies and 
societies (UNESCO, 2022). The strategy aims to: 
develop skills that enable individuals to learn, 
work and live; promote inclusive and sustainable 
economies; and foster inclusive and peaceful 
societies. It acknowledges that dual digital and 
green transitions reshape work whilst emphasizing 
the need for flexible pathways, social dialogue 
and stakeholder participation. The strategy thus 
provides a global roadmap for integrating digital 
transformation and AI into TVET, while safeguarding 
equity and inclusion.

Regional initiatives are now beginning to translate 
these global commitments into action. The Pan-
African Initiative for Digital Transformation of TVET, 
launched by the African Union Development 
Agency (AUDA-NEPAD) in collaboration with 
UNESCO and partners, aims to establish a 
continental training programme, national networks, 
an annual ‘Digital Day in TVET’ and a regional centre 
of excellence (AUDA-NEPAD, 2023). The initiative 
also envisages knowledge‑sharing mechanisms 
and monitoring systems to support coordinated 
implementation. 

The Association of South-East Asian Nations 
(ASEAN) TVET Council (ATC)’s Work Plan 2021-2030, 
outlines a structured regional agenda to strengthen 
TVET systems through digitalization, harmonized 
competency standards and enhanced labour 
mobility (ASEAN TVET Council, 2022). It highlights 
regional cooperation, peer learning and coordinated 
research as essential components of the region’s 
response to digital and green transitions (ASEAN 
TVET Council, 2022). At the ASEAN TVET Conference 
2025, ministers and senior officials reaffirmed the 
need for coordinated approaches to developing 
green and digital skills, underscoring the 
importance of regional collaboration in preparing 
a future-ready workforce.

European efforts also reflect this global momentum. 
The European Commission’s Digital Education Action 
Plan 2021-2027 sets out a comprehensive vision 
for high-quality, inclusive and accessible digital 
education across the region. The plan outlines 
fourteen priority actions that directly support digital 
transformation in vocational education and training 
(VET), including initiatives on digital readiness, 
high-quality digital content, investment in digital 
skills and capacity-building for teachers and trainers. 
These efforts align with the broader European 
Union (EU) skills and green transition agenda, 
demonstrating how regional policy coordination 
can accelerate digital innovation in TVET systems. 
Together, these regional initiatives demonstrate a 
growing consensus that cross-border cooperation, 
mutual recognition of skills and aligned policy 
frameworks, are crucial for harnessing the benefits 
of digital transformation in TVET.
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FIGURE 3:   The three levels for policy frameworks
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Globally, policymakers are contending with the 
challenge of aligning TVET systems with the 
demands of the digital age. The response has 
been multi-faceted, with regional, national and 
institutional strategies emerging. While these 
strategies share a common goal of adaptation, 
their design and implementation reveal diverse 
governance, funding and pedagogical approaches. 
A comparative review of some of these policies 
highlights promising models as well as persistent 
tensions between high-level strategic intent and the 
complex realities of ground-level implementation. 
Ultimately, these gaps and tensions highlight 

the need for policies that move beyond rhetoric 
and instead provide actionable and inclusive 
frameworks that empower educators and learners. 
Strengthening global cooperation and knowledge 
exchange across all levels remains essential to 
narrowing this divide. Embedding flexibility, 
stakeholder engagement and human-centred 
design in policy development will be critical to 
ensure the digital transformation of TVET at all levels 
enhances employability and supports equitable, 
resilient and future-ready skills ecosystems. Figure 3 
shows the levels of policy implementation across 
regional, national and institutional levels.

2. Policies for digital transformation 
in a global landscape

Macro level

Global and regional frameworks

Meso level

National policies and strategies

Micro level

Institutional practices

Policy translation and adaptation

Implementation and contextualization
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2.1  Macro-level strategies: A comparative 
view of regional frameworks

Regional bodies are increasingly crucial in 
establishing overarching frameworks to steer and 
harmonize national efforts in TVET reform. These 
macro-level strategies reflect regional priorities 
and create ecosystems for shared learning and 
coordinated action.

The African Union (AU) has embarked on an 
initiative to modernize TVET through the Pan-
African Initiative for the Digital Transformation 
of TVET (AUDA-NEPAD, 2023). The initiative aims 
to create a supportive continental ecosystem to 
accelerate digital technology adaptation in skills 
development across Africa. In line with the broader 
objectives of the AU Agenda 2063, the programme 
aims to strengthen capacity through a top-down 
approach by training TVET managers and decision-
makers on the development and implementation 
of national digital transformation strategies. 
The continental strategy provides a framework 
for Member States to formulate their own 
national policies, encompassing issues related to 
employability, quality assurance and the portability 
of qualifications (AUDA-NEPAD, 2016; 2023).

Similarly, in South-East Asia, ASEAN is leveraging 
TVET as a driver of its economic and social agenda, 
particularly the twin digital and green transitions. 
Initiatives such as the ASEAN Year of Skills 2025 
and the proposed ASEAN Green and Digital Skills 
Taskforce reflect ASEAN’s leadership in preparing the 
region’s workforce for the future (Human Resource 
Development Corporation, 2025). The ASEAN 
approach is based on public–private partnerships 
where the importance of industry collaboration 
is recognized as pivotal for maintaining real-
world relevance in skills training (UNESCO, 2023). 
The regional framework informs national policies 
through curriculum reorientation, digital tools 
and flexible, modular micro-credentials to meet 
the needs of a rapidly modernizing, increasingly 
integrated regional economy (UNESCO, 2023). 
In addition, the ASEAN TVET Council, a multi-
sectoral body, plays a pivotal role in advancing 
TVET across Southeast Asia by serving as a regional 
platform for policy coordination and collaboration. 
It brings together stakeholders from education, 
labour and industry sectors to align TVET systems 
with evolving labour market demands and the 
future of work. Through its strategic work plans, the 

Council promotes quality assurance, skills mobility, 
industry engagement and knowledge sharing 
among ASEAN Member States.  (ASEAN TVET 
Council, 2022).

In a similar dynamic, the EU has adopted a 
structured and comprehensive approach to 
the digital transformation of VET. This is guided 
by key policy instruments, including the 2020 
Council Recommendation on VET for sustainable 
competitiveness, social fairness and resilience, and 
the Osnabrück Declaration, which outlines a shared 
vision for modernizing VET systems up to 2025 
(CEDEFOP, 2023). Building on this foundation, EU 
Member States adopted the Herning Declaration 
(2025) to strengthen European cooperation on VET 
beyond 2025, reaffirming joint commitments to 
high-quality, inclusive and digitally-enabled VET 
systems (Council of the European Union, 2025).

A central feature of the EU’s strategy is the use of 
standard tools designed to support implementation 
across diverse national contexts. For instance, the 
Self-reflection on Effective Learning by Fostering 
the use of Innovative Educational Technologies 
(SELFIE) for Work-Based Learning tool enables 
VET institutions and training organizations to 
assess their digital readiness and develop tailored 
improvement plans (European Commission 
Joint Research Centre, 2023). This approach is 
operationalized through a process where member 
states develop national implementation plans, 
translating common EU priorities into their specific 
national contexts, thereby combining high-level 
policy direction with flexible, context-sensitive 
implementation.

2.2  Meso-level implementation: National 
strategies and innovative models

At the national level, governments translate 
broad regional and global strategies into concrete 
policies, institutional structures and funding 
mechanisms. The effectiveness of these meso-level 
interventions often determines the success of TVET 
transformation on the ground. As reported at the 
BILT Bridging Event 2025, a ‘national digital and AI 
strategy consistent with economic and educational 
goals’ is needed to articulate a mandate for change.
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BOX 1:  A coherent national framework
in Australia

Australia exemplifies a comprehensive, whole-of-
government approach to digital transformation 
and integration of AI. The Australian strategy is 
notable for explicitly aligning TVET reform with 
broader national economic and educational goals, 
underpinned by a high-level political vision with 
cross-ministerial coordination between education, 
labour and technology departments. 

Australia proactively integrated AI and digital skills 
into its education system and workforce strategy 
via a framework for generative AI in schools in 
2023, and established the Future Skills Organisation 
whose aim is to identify and embed transversal 
digital skills across all industries. This systemic 
approach combines educational policy with 
economic and labour-market priorities, illustrating 
how high-income countries can set forward-looking 
agendas for AI-enabled training ecosystems.

This strategic alignment in Australia is further 
operationalized in frameworks such as the AI 
Technical Standard for Government, which embeds 
transparency and accountability in AI use cases. 
The Australian model highlights the need for a 
centrally coordinated vision that directly links skills 
development to the national industrial strategy. 

Source: Australian Government Digital Transformation Agency, 2025

High‑income countries tend to develop 
comprehensive strategies that align education, 
labour and innovation policies (see Box 1), as well 
as incorporating sustainable funding solutions such 
as working with the private sector to secure co-
investment in skills development (UNESCO, 2024). 

European countries have likewise introduced 
targeted national and institutional strategies to 
accelerate digital and AI integration in TVET, several 
of which were highlighted in the BILT Bridging 
Event 2025 AI poster gallery (UNESCO-UNEVOC, 
2025). In the Netherlands, TVET institutions are 
piloting AI-supported teacher dashboards that 
analyse learning data to tailor instruction and 
provide early notifications when a learner requires 
additional support. Finland has similarly embedded 

AI into vocational curricula through personalized 
digital learning pathways that enable learners to 
progress at their own pace, supported by teacher 
guidance. In Germany, intermediary bodies, such 
as the Koblenz Chamber of Skilled Crafts, have 
begun integrating AI into inter-company training 
to modernize practice-based learning and enhance 
responsiveness to industry needs (see Box 2). These 
examples illustrate how European systems are 

BOX 2:  AI-enabled support for teaching 
and learning in German industry 

Germany offers an example of systemic innovation 
in digital and AI-enabled TVET delivery through the 
Koblenz Chamber of Skilled Crafts. The Chamber is 
a self-governing, non-profit body that represents 
more than 22,000 craft enterprises in northern 
Rhineland-Palatinate and has integrated AI tools 
into inter-company training to enhance teaching 
and learning processes. Operating under public law, 
the chamber plays a central role in Germany’s dual 
training system by maintaining the crafts register, 
overseeing apprenticeship contracts and providing 
high-quality vocational training infrastructure.

In its modern competence centres across 14 
training locations, experienced trainers use AI 
applications to support instruction, simulate 
complex work processes and personalize guidance 
for apprentices. These tools function as ‘teaching 
and learning partners’, enriching practical training 
while maintaining strong human oversight. The 
chamber complements this with workshops, 
innovation support and ongoing communication  
with member enterprises to help them respond to 
emerging technologies and regulatory changes.

This model demonstrates how intermediary bodies 
in the German VET system can mobilize AI, not only 
to modernize inter-company training, but also to 
strengthen innovation capacity across thousands 
of SMEs. 

It illustrates a governance approach in which 
well-resourced training centres, strong stakeholder 
representation and coordinated support for 
the skilled crafts sector combine to support AI 
integration.

Source: UNESCO-UNEVOC, 2025 
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operationalizing national digital initiatives through 
local innovation, institutional capacity-building and 
the development of AI-enabled pedagogical tools, 
reflecting many of the principles discussed in the 
BILT Bridging Event 2025.

Developing and emerging economies tend to 
pursue more targeted initiatives that strike a 
balance between ambition and resource constraints 
(World Bank, 2017). In this regard, Viet Nam’s TVET 
sector has set a precedent for cost-effective and 
conscious digital transformation (see Box 3).

BOX 4:  Industry-led funding in Malaysia 
and India

Malaysia’s Human Resource Development 
Corporation (HRD Corp) is a levy-based system 
whereby employers are required to pay a 
percentage of their payroll into a national training 
fund. Organizations can then claim these funds 
for approved training programmes. Importantly, 
some unused funds are pooled to support training 
for small and medium-sized enterprises (SMEs), 
making it more accessible and reducing work-based 
training inequity.

In India, the Companies Act has established a 
corporate social responsibility (CSR) mandate, 
under which organizations are required to allocate 
a percentage of their profits to social development 
activities. This has become a significant source 
for TVET funding, with corporations funnelling 
resources towards setting up modern training 
labs, developing curricula and running skills 
programmes in association with government and 
non-governmental organizations. 

These examples demonstrate relatively simple 
yet powerful policy levers that can be deployed 
to foster a culture where skills development is 
positioned as a shared strategic investment rather 
than a public cost. 

Source: UNESCO-UNEVOC, 2025

Other national cases illustrate various strategic 
approaches. Malaysia, for example, has positioned 
skills development at the core of its National Digital 
Economy Agenda through the Malaysia Digital 
Economy Blueprint (MyDIGITAL). The blueprint 
outlines a national vision to transform Malaysia into 
a digitally driven, high-income nation and a regional 
leader in the digital economy by 2030. It emphasizes 
inclusive access, improved digital infrastructure, 
stronger governance and a workforce equipped 
with advanced digital capabilities across all sectors 
(Lo and Mazelin, 2021). Examples of innovative ways 
to broaden access and create inclusive training 
opportunities are illustrated in Box 4.

BOX 3:  Viet Nam’s low-cost digitalization 
strategy

Viet Nam’s TVET sector has pioneered 
cost‑conscious approaches to digital transformation 
under the guiding principle of ‘make the best of 
the least’. Institutions in Viet Nam often rely on 
open‑source solutions and in‑house innovation 
rather than expensive commercial technologies. 
They also use the ‘multiplier model’ to overcome 
staff training gaps. This model focuses on training a 
small group of instructors to a high level and then 
enabling them to pass on their knowledge to their 
peers, whilst also creating a community of practice. 
One participant at the BILT Bridging Event 2025 
noted that this model ‘creates ongoing support and 
doesn’t rely solely on one‑off workshops.’ 

By mobilizing human capacity rather than financial 
resources, Viet Nam has demonstrated how 
digitalization can progress even in financially 
constrained contexts, with lessons applicable to 
other low- and middle-income countries.

. 
Source: UNESCO-UNEVOC, 2025 
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Within this broader vision, Malaysia’s Digital 
Competency and Literacy Initiative aims to 
strengthen the digital skills of teachers and 
students, ensuring digital literacy becomes a 
foundational competency beginning in primary 
education and continuing through secondary 
and post-secondary education. These efforts 
are supported by parallel investments in 
nationwide broadband expansion, cloud adoption, 
cybersecurity frameworks and institutional digital 
infrastructure, enabling blended and technology-
enhanced learning at scale (Lo and Mazelin, 2021). 
Collectively, these measures illustrate Malaysia’s 
commitment to building a digitally capable society, 
modernizing education and training systems and 
ensuring that the digital transformation contributes 
to inclusive and sustainable national development.

South Africa’s National Digital and Future Skills 
Strategy (2020-2030) similarly emphasizes cross-
government coordination through a Digital 
Skills Forum designed to align initiatives across 
sectors and avoid duplication. The strategy 
identifies fragmentation as a key risk and calls for 
a network-based governance model characterized 
by distributed leadership, partnerships between 
government, industry and civil society, as well as 
collective action on digital inclusion (Department 
of Communication and Digital Technologies, 2021).

2.3  Micro-level innovation: Bridging policy  
and practice in the learning environment

Ultimately, the success of any policy is measured 
by its impact within the learning environment. 
Case studies from TVET institutions offer tangible 
examples of how policies are being operationalized, 
highlighting promising innovations and important 
cautionary lessons. These innovations promise 
to make training more engaging, flexible and 
accessible, particularly in sectors that require high-
risk or high-cost equipment. However, while early 
adopters emphasize the pedagogical benefits, 
rigorous evaluations often reveal only modest 
gains compared to traditional methods in some 
cases. The existence of these regional and national 
policies does not automatically prevent poor 
decision-making at the institutional level, pointing 
to a critical need for capacity in evaluation and 
pedagogical integration. One such example comes 
from Germany where a vocational institute piloted 

BOX 5:  German TVET institution’s pilot 
scheme using VR to teach welding

VR technology for welding was initially promoted 
as a cost‑saving and safer alternative to using 
traditional equipment. However, although it was 
found to offer some minor pedagogical benefits –  
such as helping novice apprentices visualize 
their mistakes – it failed to deliver on its primary 
promises of increased efficiency and improved 
skill acquisition. After three years, instructors 
at the TVET institution reported no measurable 
improvement in skill acquisition speed or quality 
compared with conventional methods, and high 
hardware, maintenance and IT support costs 
exceeded the savings from reduced material use. 

This case highlights the need for rigorous, 
evidence-based evaluation of the pedagogical 
value and financial return on investment (ROI) from 
educational technology. It emphasizes the need 
for distinct stages for successful digital transition 
including early adoption pilot schemes, critical 
assessment and evaluation, and results-based 
integration into practice.

Source: UNESCO-UNEVOC, 2025

the use of virtual reality (VR) welding machines and 
found that the use of educational technology does 
not always match expectations (see Box 5). 

Recent empirical studies lend further support to the 
cautious view that not all educational technologies 
deliver the promised gains in efficiency or learning 
outcomes. This is consistent with the experience 
shared by a stakeholder at the BILT Bridging Event 
2025 (see Box 5). For example, Wells and Miller 
(2020) compared VR welding simulation with 
conventional and blended training approaches and 
found no statistically significant differences in final 
weld quality across the groups. Although the study 
examined a different context, its findings echo the 
broader concern that educational technology does 
not automatically improve performance and must 
therefore be integrated with a clear pedagogical 
purpose rather than assumed to generate 
automatic gains.
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Complementing these findings, Harrison et al. 
(2019) examined a faculty-wide investment in 
teaching and learning technology at a Canadian 
Faculty of Pharmaceutical Sciences, rather than 
a single digital initiative. The investment covered 
technology infrastructure and learning tools in a 
new building, including hardware, software and 
support staff, with costs grouped into research 
and development, initial equipment purchase 
and ongoing operations and maintenance. Their 
cost-benefit analysis found that faculty members 
placed a social value of approximately CAD 4.38 
million on these technologies, compared with 
an actual investment cost of about CAD 4.25 
million over 2012–2016, yielding only a small and 
statistically insignificant net benefit. The study, 
therefore, suggests that substantial expenditure on 
educational technology and support systems does 
not automatically translate into clear educational 
or economic value, especially where the goals and 
measures of success remain diffuse. 

The study therefore reinforces the value of 
economic evaluation in determining whether 
substantial technology investments represent an 
efficient use of limited resources. It also suggests 
that when institutional goals for technology 
adoption are unclear, even well-funded initiatives 
may struggle to demonstrate clear educational 
value. Together, these studies underline the 
importance of rigorous evidence, clear pedagogical 
objectives and cost-conscious evaluation when 
adopting expensive digital tools, reinforcing 
the BILT Bridging Event 2025 participants’ 
recommendation that technology adoption should 
be evidence-based rather than driven by novelty.

Institutions are also advancing digital transition 
through new forms of partnership with 
industry. Work-based learning schemes, digital 
apprenticeships and micro-credential pathways 
are increasingly being used to give learners real-
world experience and to respond more quickly to 
changing skills demand (see Box 6). Universities 
and TVET colleges are likewise partnering with 
technology firms to co-design curricula, provide 
access to digital learning platforms and expand 
internship opportunities. Such collaborations can 
accelerate innovation and strengthen labour-
market relevance, but they require transparent 
governance to ensure that educational objectives 
are not overshadowed by corporate interests.

BOX 6:  Contrasting models of AI integration 
in Canada and Costa Rica

Canada’s College of the North Atlantic (CNA) 
piloted an innovative ‘content-integrated’ model 
for embedding AI in TVET programmes. Instead of 
treating AI as a separate subject, AI concepts and 
tools were woven into existing courses – for example, 
English and communication – linking technical 
content and language learning. The model was 
iterative, involving a review of learning outcomes, 
integration of AI examples and fostering of AI literacy. 
A phased rollout began with a single communications 
programme and was later extended to adult 
education and lesson planning, with approximately 
1,500 of CNA’s 7,000 students participating. Faculty 
development was central, ensuring teachers were 
trained and empowered to adapt lessons. Despite 
these strengths, several pitfalls emerged. Equity 
proved a significant challenge: while the model 
emphasized ‘teaching AI through context’, effective 
implementation required all students to have devices, 
connectivity and digital support, conditions not 
uniformly met. Faculty and students highlighted 
risks of a widening digital divide. Attrition rates also 
raised red flags: only around sixty percent of students 
completed their trade programme, with many of the 
remaining forty percent moving to other courses 
with higher pass rates. This suggested that while AI 
integration enriched learning for some, structural 
issues such as uneven student preparation, variable 
programme support and existing inequities in TVET 
pathways, limited its overall impact. This example 
highlights the importance of robust support systems, 
sustained equity measures and careful monitoring 
to prevent ambitious digital and AI pilots from 
inadvertently perpetuating existing gaps.

In contrast, Costa Rica’s National Apprenticeship 
Institute is using AI as a just-in-time learning 
assistant. Apprentices engaged in real-world projects 
can use AI tools to instantly bridge knowledge gaps, 
such as recalling a specific technical procedure. This 
model supports hands-on learning by providing 
immediate, personalized reinforcement and reflects 
the view that AI can enhance learners’ readiness for 
increasingly digital workplaces. While innovation is 
essential, a critical perspective on the adoption of 
new technologies is equally important. An uncritical 
adoption of technology for its novelty can lead to 
significant investment with limited or no return.

Source: UNESCO-UNEVOC, 2025 
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BOX 7:  What the evidence says about mixed reality in vocational training

Bödding, Schriek, and Maier (2025), conducted a systematic review and three-level meta-analysis covering 
53 controlled studies of mixed reality, including both virtual reality and augmented reality, in vocational 
education and training contexts. Their findings show significant positive effects compared with control 
conditions across three broad categories of training outcomes: behavioural outcomes, cognitive outcomes 
and affective outcomes. The review also found substantial within-group improvement from pre- to post-
intervention across these outcome domains. Importantly, moderator analyses suggested that the observed 
benefits were not strongly dependent on the specific mixed reality technology, the vocational field or the 
training content. This indicates that the effectiveness of mixed reality in TVET depends less on the platform 
itself and more on how the technology is pedagogically implemented.

The contrast with the case in Box 6 is instructive. In that pilot, the technology was justified largely in terms 
of cost reduction and evaluated primarily against efficiency expectations. By contrast, the meta-analytic 
evidence suggests that mixed reality is most beneficial when used as an instructional scaffold that supports 
active knowledge construction, guided practice and learner engagement. The review also notes that 
comparative evidence on specific instructional design features remains limited, meaning institutions should 
remain cautious about vendor claims or assumptions that all immersive tools are equally effective in all 
settings. Even so, the broader evidence makes clear that immersive technologies are not inherently ineffective 
in vocational training. Poor outcomes are more plausibly interpreted as failures of implementation, alignment, 
or evaluation than as proof that the technology category lacks educational value.

Source: (Bödding, Schriek,  & Maier, 2025)

The cautionary lessons from Germany and the 
mixed results from Canada and Costa Rica do not 
represent the ceiling of what digital technology 
can achieve in TVET learning environments. Rather, 
they illustrate the risks of deploying technology 
without sufficient pedagogical grounding, teacher 
preparation and evaluation infrastructure. Where 
institutions invest deliberately in instructional 
design, staff capacity and structured assessment 
of outcomes, digital tools can produce meaningful 

gains in learning and institutional improvement. 
Evidence from mixed reality training across 
vocational settings, together with the whole-
institution transformation experience of Shenzhen 
Polytechnic University in China, suggests that 
digital transition is most effective when treated 
as a pedagogical and organizational challenge, 
rather than primarily a technological one 
(see Boxes 7 and 8).
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BOX 8:  Illustrative example of a whole-institution model for digital transformation in TVET

Shenzhen Polytechnic University in China offers a well-documented example of a TVET institution that has 
approached digital transformation as an organizational strategy rather than as a collection of isolated technology 
initiatives. Founded in 1993 and upgraded to university status in 2023, the institution serves Shenzhen, one 
of China’s most dynamic digital-industrial regions. According to Xu, Jiang, Wei and Qing, its transformation 
was shaped by a deliberate effort to align institutional reform, programme redesign and human capacity 
development with the needs of the regional digital economy. The case shows that digital transition in TVET can 
be advanced not only through new tools, but also through leadership, curriculum renewal and institutional 
learning.

Three features of the Shenzhen model are particularly relevant. First, digital transformation was treated as 
people-driven rather than platform-driven. The institution invested in the digital capacity of administrators, 
teachers and students, positioning staff development as a precondition for effective technology integration. 
Second, curriculum reform was guided by labour-market demand rather than by technology availability alone. 
New programmes in areas such as artificial intelligence technology and big data technology were introduced, 
while established vocational fields were redesigned to embed the digital competences increasingly required 
in logistics, manufacturing and service sectors. Third, evaluation and knowledge generation were built into 
the process. The institution documented and studied its own transformation, creating feedback loops between 
practice, research and institutional improvement.

This institutional model was further reinforced through Shenzhen Polytechnic University’s role as host of the 
UNESCO Chair on Digitalization in TVET (UNESCO, 2023). UNESCO notes that the Chair was established to advance 
research, teacher competence frameworks, digital teaching and learning resources, digital transformation of 
traditional TVET programmes and support for digitalization in developing countries. A related case study by 
Yang and Wu shows that the Chair has promoted global dialogue, open educational resources, leadership and 
teacher training, and cross-sectoral partnerships to strengthen digital transformation in TVET. Together, these 
developments position Shenzhen Polytechnic University as more than a local success story. They illustrate how 
institutional leadership, phased reform and investment in people can convert digital transition from a technology 
project into a sustainable model of organizational change.

Source: (Xu, Jiang, Wei, & Qing., 2024)

The examples in this section illustrate several trends 
in the current landscape. First, there is growing 
momentum at both regional and national levels to 
align TVET with digital and green transformations. 
Strategies emphasize lifelong learning, ethical AI and 
multi-stakeholder participation, reflecting a shared 
recognition that no single actor can deliver change 
alone (Department of Communication and Digital 
Technologies, 2021). Second, resource disparities 
continue to shape national responses. High-income 
countries often develop comprehensive frameworks 
and invest in advanced technologies, whereas 
low- and middle-income countries frequently rely 
on open-source tools, peer-learning networks and 
incremental approaches. Third, at the institutional 
level, digital experimentation produces highly 

uneven results. Some cases demonstrate that 
technologies such as mixed reality and AI can 
enhance learning, engagement and curriculum 
responsiveness when supported by strong 
instructional design, staff development and 
institutional leadership, while others show 
that poorly evaluated or weakly integrated 
technologies can deliver limited educational value 
and weak returns on investment. Finally, digital 
adoption remains closely tied to concerns about 
equity. Persistent digital divides mean that policies 
must explicitly address access, affordability 
and skills for disadvantaged groups if digital 
transformation is to reduce rather than reinforce 
exisiting inequalities (Australia Digital Inclusion 
Alliance, 2023).
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Moving beyond the description of policies and 
practices, this section offers a critical analysis of the 
underlying factors that enable or hinder the digital 
transformation in TVET. It examines the systemic 
challenges across different contexts and identifies 
the core principles that must guide efforts to 
achieve meaningful and sustainable change.

3.1 Challenges and gaps in policy 
implementation

Despite growing momentum, significant obstacles 
must be addressed to ensure robust integration of 
digital transformation and AI in TVET. This section 
examines some of these key challenges including 
delivering a human-centric transformation; 
confronting the digital divide; maintaining high 
ethical standards in AI integration; and ensuring 
strong policy and governance (Dwivedi et al., 2023; 
Michel-Villarreal et al., 2023; Yang, 2023).

3.1.1 Bridging the policy-practice gap 
through co-design and stakeholder 
engagement

A persistent and critical challenge identified across 
diverse TVET systems is the profound gap between 
high-level policy formulation and ground-level 
implementation. During the BILT Bridging Event 
2025, participants repeatedly emphasized the 
prevalence of top-down approaches, with some 
noting that policy frameworks are sometimes 
developed at high-level ‘in isolation’ with no 
meaningful input or consultation from ‘the person 
who will be impacted’. This disconnect is not 
merely a communication failure; it creates systemic 
limitations and unintentional barriers that can 
render well-intentioned policies ineffective.

This anecdotal evidence is widely supported 
by empirical research. A study of TVET policy 
formulation in Ethiopia, for example, found 
that key stakeholders – including relevant 
government ministries, industry bodies and TVET 
trainers – lacked substantive engagement in their 

national policy process. As a result, many primary 
implementers were unaware of Ethiopia’s current 
national TVET policy and strategy, making effective 
implementation impossible (Tekle et al., 2024). 

To be effective, TVET systems need to be co-
designed by stakeholders at all levels. This 
requires a fundamental shift toward participatory 
policymaking, in which industry experts, training 
providers, teachers and learners are active partners 
from inception (Mintrom et al., 2024; ANZSOG, 
2024). Such an approach will not only enhance 
policy quality but is a fundamental prerequisite 
for ensuring policy relevance, fostering a sense 
of shared ownership and facilitating successful 
implementation in the complex reality of TVET 
institutions (Saguin and Cashore, 2022).

3.1.2  Delivering a human-centric 
transformation

Across all discussions at the BILT Bridging Event 
2025, it was unanimous and deeply felt that 
technology should be a tool to augment, not 
replace, a human teacher: ‘digital devices are just 
tools; the teacher, the human with passion, is the 
one who inspires young people’. This perspective 
highlights that the principal challenges of digital 
transformation are not only technological, but 
also cultural, organizational and pedagogical. The 
primary focus of any successful policy intervention 
for TVET must be the people and systems involved, 
with the primary aim of digital technology being to 
improve the learning process through responsible, 
safe, ethical and critical use.

This human-centric vision places an immense 
premium on the capacity of TVET educators and 
institutional leaders. Upskilling the existing TVET 
workforce remains one of the most significant 
barriers to successful transformation. Discussions 
at the BILT Bridging Event 2025 underscored that, 
for many teachers, adopting new technologies 
requires not only technical skills training but also 
sustained organizational support and protected 
time for professional learning. Research likewise 

3. Implication and impact of digital policies: 
Enablers, challenges and the path to systemic change
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indicates that inadequately trained instructors 
and resistance to change can impede technology 
integration in TVET (Rajamanickam et al., 2024). 
Evidence from Wells and Miller (2020) further 
suggests that the educational value of VR 
depends heavily on implementation conditions. 
In their welding study, the absence of significant 
performance differences was discussed in relation 
to the short one-hour training period, participants’ 
prior welding experience, restrictions on the 
use of visual cues in the simulator and technical 
limitations in the VR system itself. This suggests 
that digital tools are unlikely to yield meaningful 
gains when they are introduced without sufficient 
practice time, appropriate instructional design and 
careful alignment between the technology and the 
learning task.  

Therefore, the most effective policies will be those 
that treat digital transformation as a change-
management and pedagogical challenge, rather 
than simply as an information technology (IT ) 
project. This requires more than procuring digital 
tools. It requires rethinking teaching methods, 
assessment practices and institutional support 
structures in ways that reflect the opportunities 
and constraints of new technologies. In practice, 
this means prioritizing sustained investment in 
continuous professional development for teachers 
and leaders, using guiding frameworks such as 
the European Framework for the Digital Competence 
of Educators (DigCompEdu) and the UNESCO ICT 
Competency Framework for Teachers to structure 
capacity-building efforts (UNESCO, 2022).

3.1.3 Confronting the digital divide

Another critical challenge in the digitalization 
of TVET is ensuring equity, access and inclusion 
for all. There is a significant risk that the rapid 
introduction of technology in TVET could intensify 
existing inequalities, creating new barriers for 
the most vulnerable learners and enterprises. A 
representative at the BILT Bridging Event 2025 
expressed the concern that poor infrastructure and 
a lack of devices in rural areas are exacerbating the 
digital divide. This is not a question of individual 
access: research in developing countries cites 
systemic barriers, such as inadequate national 
infrastructure and insufficient digital competence 
among educators, that together prevent equitable 
participation in digital learning environments 
(Niwamanya et al., 2025).

Policies must be shaped with equity as a core 
principle and not an afterthought. This calls for 
systemic solutions, ranging from device provision 
and affordable connectivity to adherence to 
national digital inclusion agendas. It also requires 
targeted support for learners who face barriers 
to accessing or participating effectively in 
technologically enhanced learning environments, 
including limited device access, weak connectivity 
and low levels of digital readiness. The high non-
completion rate for Canada’s AI pilot programme 
(see Box 6) highlights the need for specialized 
support systems, such as ‘AI remediation’ tracks or 
mentorship programmes. Inclusivity also extends 
to the economic landscape particularly with the 
engagement of SMEs. A practical model from 
the Philippines (see Box 8) shows how industry 
associations can facilitate peer learning between 
large firms and smaller companies, advising SMEs to 
‘start small’ and adopt technology in manageable, 
incremental steps. For systems operating under 
severe financial constraints, the example from 
Viet Nam (see Box 2) offers an inspiring model of 
ingenuity. Guided by the principle of ‘make the 
best of the least’, some Vietnamese colleges have 
pursued ‘zero spending’ digitalization initiatives 
using open-source software and peer-to-peer 
training to make progress without large budgets. 
These cases demonstrate that a commitment to 
equity and resourceful innovation can ensure the 
benefits of digital transformation are accessible to 
all (Deckker and Sumanasekara, 2025).

3.1.4  Maintaining high ethical standards 
in AI integration 

Integrating AI into TVET presents both pedagogical 
opportunities and profound ethical challenges 
that necessitate careful policy consideration. 
UNESCO’s Recommendation on the Ethics of Artificial 
Intelligence provides a global standard to guide this 
process, grounding the use of AI in a framework of 
human rights, dignity and sustainability (UNESCO, 
2021b). Applying its core principles to the TVET 
context reveals several critical areas for policy 
intervention, including the principle of fairness 
and non-discrimination, as well as transparency, 
explainability and human oversight.

As TVET institutions begin to utilize predictive 
analytics to tailor learning pathways, such as 
Malaysia’s National TVET Placement Platform (see 
Section 3.2), policies must ensure algorithms do 
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not perpetuate existing societal biases. There is a 
real risk that such tools could inadvertently steer 
learners from marginalized backgrounds away from 
potential career tracks, reinforcing inequality rather 
than combating it (UNESCO, 2021b).

In terms of transparency, explainability and human 
oversight, when AI systems are used for assessment 
or to provide guidance, learners and educators 
must have the right to understand the basis of 
the system’s recommendations. Opaque, ‘black-
box’ models undermine trust and accountability, 
particularly in high-stakes educational settings. 
International regulatory frameworks recognize 
these risks, such as Annex III of the EU Artificial 
Intelligence Act where AI systems used to evaluate 
learning outcomes or guide a learner’s educational 
pathway are classified as high-risk due to their 
potential impact on academic progression and 
future opportunities (European Union, 2024). Policy, 
therefore, needs to ensure human educators remain 
ultimately responsible for assessment decisions and 
that learners are informed about how automated 
outputs are generated. Furthermore, Article 5 of the 
Act prohibits AI systems that perform social scoring 
or classify individuals based on inferred personal 
traits or behavioural data. Together, these provisions 
reinforce the consensus that AI should serve as 
a complement and not an alternative to human 
judgment in education and training.

Emerging AI applications also introduce serious 
risks that require careful policy oversight. 
Generative AI systems can produce plausible but 
incorrect or misleading information, often referred 
to as ‘hallucinations’, and may reproduce or amplify 
societal biases embedded in their training data 
(UNESCO, 2021b). Such risks are heightened when 
AI is used in assessment or learner guidance, where 
accuracy and fairness are essential. Policymakers, 
therefore, must mandate rigorous validation 
of AI outputs, coupled with requirements for 
transparency and explainability, to mitigate the 
effects of algorithmic opacity. UNESCO (2023) 
emphasizes that opaque systems erode trust in 
education and training settings and that learners 
and educators have the right to understand how 
AI-driven decisions are made. In practice, this 
necessitates human oversight, regular auditing and 
clear accountability mechanisms to identify and 
correct biased or erroneous outputs before they 
impact learners’ opportunities or outcomes.

Ultimately, the rise of generative AI poses a 
significant challenge to traditional assessment 
methods. Policies must encourage TVET institutions 
to innovate their assessment strategies, centring 
authentic, project-based evaluations, practical skills 
demonstrations and portfolio reviews that measure 
genuine competency and critical thinking, above 
AI-led assessments (Althubyani, 2024). In turn, this 
will reduce the potential for TVET students to use AI 
tools unethically for assignments and assessment 
tasks since assessments will evolve to evaluate more 
context-specific skills among students.

The development of digital pedagogy also helps 
mitigate several risks associated with the integration 
of AI. When teachers understand how to design and 
facilitate learning in digital environments, they are 
better equipped to identify inappropriate uses of AI, 
ensure human oversight and prevent technology-
led decisions from overshadowing pedagogical 
judgment. Strengthening digital pedagogy thus 
directly supports ethical, transparent and learner-
centred use of AI.

3.1.5  Ensuring strong policy and governance 

The pace of AI innovation often outstrips the speed 
of policymaking. The Organisation for Economic Co-
operation and Development (OECD) notes that the 
complexity and rapid evolution of AI make it difficult 
to anticipate future challenges using traditional 
governance approaches, instead necessitating 
the use of agile and forward-looking policy 
strategies (OECD, 2025). UNESCO also emphasizes 
the importance of anticipatory governance and 
recommends governments incorporate foresight 
and flexibility into their policy design to enable 
adaptation of emerging new technologies 
(Grech, 2022). For TVET, this implies establishing 
mechanisms such as horizon-scanning exercises, 
expert foresight panels and regulatory sandboxes 
(see below) that allow policymakers to test and 
adjust rules proactively. In short, TVET policy 
frameworks should be designed to learn and evolve 
alongside AI developments, rather than reactively 
trailing behind innovation.
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3.2  Key enablers and stakeholder roles

Successful digital transformation and integration of 
AI in TVET requires a set of foundational enablers 
that create a supportive ecosystem for change. 
These are discussed in further detail below and 
include: strong governance; inclusive and effective 
policymaking; enhanced teacher and institutional 
capacity; supportive public-private partnership; and 
sustainable funding models.

3.2.1 Strong governance

As one delegate at the BILT Bridging Event 2025 
stated, ‘clear national strategies and strong political 
leadership are essential to provide TVET systems 
with a clear mandate for change‘. The Australia and 
New Zealand School of Government (ANZSOG), 
with its cross-ministerial coordination and explicit 

FIGURE 4:   Enablers and barriers for digital transition in TVET 

link between skills development and economic 
strategy, exemplifies this principle of a unified, 
high-level vision. Without clear mandates and 
aligned investments, initiatives become fragmented 
and ineffective. Figure 4 illustrates key enablers 
and barriers to digital transformation within a 
TVET context, as consolidated from participants’ 
perspectives at the BILT Bridging Event 2025.

3.2.1.1  Pilot testing and AI sandboxes
Given the ethical and governance issues discussed 
above, policymakers need practical mechanisms for 
testing AI tools before full-scale implementation. 
One such mechanism is the use of regulatory 
sandboxes and controlled pilot projects. Regulatory 
sandboxes are now widely used in other sectors 
to test emerging technologies under supervision, 
including the United Kingdom Information 
Commissioner’s Office sandbox for data protection 
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and AI-related innovation, Norway’s data protection 
sandbox for responsible AI and Singapore’s 
regulatory sandbox framework for emerging digital 
technologies. Although these initiatives are not 
TVET-specific, they illustrate a broader governance 
approach in which innovation is trialled in 
controlled settings before wider adoption.

In the TVET context, a sandbox can be understood 
as the supervised deployment of a new AI tool in a 
limited learning environment, such as a pilot class, 
workshop or institutional unit, so that educators 
and policymakers can assess its educational value, 
costs and risks before scaling up. Grech (2022) 
argues that pilot-based experimentation is a useful 
way of demonstrating the strategic value of digital 
technologies for TVET and skills development. This 
is particularly important in AI-related applications, 
where pilot testing can help identify bias, technical 
limitations, unintended effects on learners and 
gaps in institutional readiness. In this way, sandbox 
approaches can reduce uncertainty, generate 
context-specific evidence and support more 
informed policy decisions.

3.2.2  Inclusive and effective policymaking

This necessitates shifting from policymaking 
based on historical trends or anecdotal evidence 
towards a dynamic, responsive approach where 
stakeholder engagement extends beyond formal 
consultation to genuine co‑design. Research on co-
design in policymaking suggests that participatory 
processes broaden the representation at the table, 
encourage creative speculation and facilitate the 
development of policy options (ANZSOG, 2024). 
The ANZSOG (2024) guidance proposes three 
core design aspects: carefully selecting diverse 
participants, collaboratively designing actions 
and prototyping interventions. Embedding 
co‑design, therefore, requires identifying suitable 
policy contexts, assessing obstacles and ensuring 
adequate resources for participation (Mintrom et 
al., 2024). Evidence from Ethiopia shows that when 
stakeholders are excluded, awareness of policies 
is low and implementation suffers (Tekle et al., 
2024). Malaysia’s experience with policymaking, as 
highlighted in Box 7, underscores that frameworks 
developed at a high level can fail if frontline actors 
are not involved and informed.

Innovative tools are now emerging to support the 
shift to co-design. UNESCO’s Global Skills Tracker, 
which analyses online job postings to identify in-
demand skills, offers a macro-level instrument for 
informing curriculum reform. At the national level, 
Malaysia is developing an AI-powered National 
TVET Placement Platform under the Government-
Industry TVET Coordination Body to strengthen 
linkages between TVET institutions and industry 
demand. The platform uses intelligent matching 
features to connect learners and graduates with job 
opportunities, internships and work-based learning 
placements, while also helping employers identify 
suitable candidates, thereby reducing recruitment 
time and costs. The initiative aims to consolidate 
students, institutions and employers into a 
single ecosystem, address skills mismatches and 
support alignment between training provision and 
labour market needs (Government-Industry TVET 
Coordination Body, 2025). 

While such tools may offer promising benefits 
for improving transition-to-work outcomes and 
system-level planning, they also raise important 
governance considerations. Although the EU 
Artificial Intelligence Act does not govern Malaysian 
digital platforms, it provides a useful comparative 
benchmark for thinking about safeguards in 
systems that influence access to training or 
employment opportunities. Under Article 6 and 
Annex III of the EU Artificial Intelligence Act, AI 
systems used in education, vocational training 
and employment contexts may be classified as 
high-risk where they determine, or materially 
influence, access to vocational pathways, training 
opportunities, or jobs. In that sense, the Act offers 
a relevant cautionary reference point for Malaysia’s 
National TVET Placement Platform as its design 
and implementation are refined. At a minimum, 
systems of this kind require strong safeguards for 
transparency, human oversight and accountability, 
regardless of the specific national regulatory 
setting.   

3.2.3  Strong teacher and institutional 
capacity

The digital transformation requires pedagogical 
redesign, organizational readiness and supportive 
leadership structures (UNESCO-UNEVOC, 2020). 
Teachers and institutions are central to its success 
and must be given the confidence, competencies 
and time to meaningfully embed digital and AI 
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tools into curricula, rather than treating them as 
add-ons (UNESCO-UNEVOC, 2020). This requires 
continuous professional development in digital 
pedagogy, structured peer-learning opportunities 
and institutional cultures that encourage 
experimentation and reflective practice. Institutional 
conditions, including digital infrastructure, 
strategic planning, quality assurance mechanisms 
and management support, are also essential 
for sustaining change and enabling teachers to 
translate policy intentions into practice (UNESCO, 
2021b). National initiatives, such as Viet Nam’s 
multiplier model (see Box 2) and Malaysia’s Digital 
Competency and Literacy Initiative (see section 2.2), 
illustrate how teacher and institutional capacity-
building can be scaled in cost-effective and context-
sensitive ways.

Technology only enhances learning when it is 
underpinned by sound pedagogical design rather 
than simply tool-driven implementation (UNESCO-
UNEVOC, 2022). Digital pedagogy encompasses 
the instructional methods, curriculum strategies 
and assessment approaches needed to engage 
learners in technology-rich environments including 
blended learning, simulation-based practice, 
adaptive feedback systems and accessible online 
learning materials. It requires teachers to develop 
competencies in designing learning activities that 
harness digital tools purposefully and inclusively, 
while maintaining strong human facilitation. 
Institutional support is equally vital: digital 
pedagogy flourishes when teachers are given time, 
opportunities for professional development and 
space to collaborate, experiment, reflect and
co-develop practice. Embedding digital pedagogy 
as a core teacher competency ensures that digital 
and AI tools support teaching goals and learner-
centred practices rather than replacing them.

3.2.4 Supportive public-private partnerships

These partnerships play a pivotal role by bringing 
industry relevance to curricula design, providing 
access to cutting‑edge technologies and generating 
opportunities for work‑based learning. Additionally, 
incentives and support structures are crucial for 
attracting industry partners to participate in the 
digitalization of TVET. Incentives such as ROI, shared 
training models and clear regulatory frameworks 
were highlighted in discussions during the BILT 
Bridging Event 2025. SMEs may require tailored 
support, as illustrated by the Philippines’ SME-

BOX 9:  The Philippines’ SME-focused approach

In the Philippines, an industry association has 
helped narrow the digitalization gap between 
large firms and SMEs in the construction sector. 
Through joint learning activities, such as webinars, 
demonstrations and peer-sharing sessions, SMEs 
gain exposure to digital tools and practices that 
larger companies have already adopted. The 
association also recommends SMEs to digitalize 
incrementally rather than attempting a full 
system overhaul at once, ‘they can digitalize 
in the HR department first, then in sales, then 
procurement’. This modular approach reduces costs 
and disruption, making digital transformation 
more feasible for smaller enterprises. The example 
illustrates how industry bodies can promote peer 
learning and ensure SMEs are not left behind in 
national digitalization efforts.

Source: UNESCO-UNEVOC, 2025 

focused approach to digitalization (see Box 9). 
Transformation requires sustainable and innovative 
funding models that go beyond traditional 
government budgets and secure long-term 
investment from the private sector. 

3.2.5 Sustainable funding for digital 
and AI transformation 

Evidence from UNESCO and related international 
analyses indicates that digital transformation in 
TVET cannot be sustained without reliable financing 
for infrastructure, digital platforms, teacher 
development and ongoing system maintenance. 
Funding models must therefore move beyond 
short-term project cycles toward longer-term 
investment approaches that enable institutions 
to plan, innovate and scale digital solutions 
responsibly (UNESCO, 2022; UNESCO IITE, 2024). 
Table 1 summarizes selected funding models, 
including levy-based arrangements in Malaysia and 
South Africa, CSR-linked skills financing in India 
and apprenticeship investment models associated 
with Germany and Switzerland. Each model 
presents a unique set of trade-offs. The selection 
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TABLE 1:  Comparative analysis of sustainable funding models for TVET

Source: Authors’ synthesis based on official and secondary sources on levy-based and employer-supported TVET financing models, including 

HRD Corp in Malaysia, the Skills Development Levy and SETA system in South Africa, and debates surrounding the UK apprenticeship levy

National 
training levy

Mandatory employer 
contribution, usually 
calculated as a 
percentage of payroll 
and paid into a central 
training fund.

Usually managed through 
a national or statutory 
body that collects levies, 
regulates claims and 
aligns disbursement with 
skills priorities.

Provides a relatively 
stable and predictable 
funding stream. Can be 
designed to support 
national priorities, 
sectoral skills planning 
and SME participation.

Can be perceived by 
employers as a tax if 
governance is weak, 
communication is poor 
or claims processes are 
burdensome. Funds may 
also be underused or 
insufficiently aligned with 
employer needs.

Malaysia (HRD Corp), 
South Africa (SETA levies).

Corporate social 
responsibility (CSR) 
mandates

Company expenditure 
on skills development 
through CSR or industry 
partnership initiatives, 
often linked to broader 
social development 
obligations or voluntary 
programmes.

Typically governed 
through company CSR 
frameworks, intermediary 
bodies or public-private 
partnership arrangements 
that identify and 
support eligible training 
initiatives.

Expands the pool of skills 
financing by mobilizing 
private-sector resources 
and can encourage 
partnerships between 
firms and training 
providers.

Funding is less 
predictable because it 
depends on company 
priorities, business cycles 
and competition from 
other eligible social 
causes. It is therefore 
difficult to rely on as 
a stable, system-wide 
financing base.

India (Skill India Mission).

Dual system / 
apprenticeship 
investment

Direct employer 
investment in apprentice 
training, where firms 
absorb training costs in 
exchange for productive 
contribution during 
training.

Governed through 
agreements among 
employers, chambers 
or sector bodies and 
education or training 
authorities.

Embeds learning in real 
workplaces, strengthens 
labour-market relevance 
and gives employers 
a direct incentive to 
participate in training.

Depends on strong 
employer commitment, 
mature labour markets 
and robust social 
partnership institutions. 
There is also a risk that 
training becomes too 
narrowly aligned with 
firm-specific needs rather 
than broader transferable 
skills.

Germany, Switzerland. 

Factor 

Mechanism

How it is 
governed

Main strengths

Main risks/ 
limitations

Illustrative 
country examples
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and adaptation of a funding model must therefore 
be context-sensitive, but the broader implication 
remains clear: effective TVET policy requires a 
financing culture in which skills development is 
treated as a shared strategic investment across 
government, industry and society (Hondonga and 
Ramaligela, 2020).   

The funding models for TVET highlight three 
distinct yet complementary mechanisms through 
which countries can mobilize resources for 
skills development. First, levy-based systems, as 
illustrated by Malaysia and South Africa, create 
a more predictable funding base by requiring 
employers to contribute to training funds or skills 
development mechanisms. In Malaysia, HRD Corp 
frames levy payments as a way for employers to 
access claimable training aligned with business 
and industry needs, while also offering grants, 
advisory support and other workforce development 
programmes. The levy model is therefore designed 
not only as a financing tool, but also as an 
incentive structure that encourages firms to view 
training as part of a longer-term productivity and 
competitiveness strategy. In South Africa, the Skills 
Development Levy operates alongside Sector 
Education and Training Authorities, or SETAs, which 
channel levy resources into sector-specific training 
and skills planning. This arrangement provides 
an institutional mechanism for linking funding to 
labour-market priorities, although its effectiveness 
depends heavily on transparency, administrative 
efficiency and employer confidence in how funds 
are allocated. Where levy systems are weakly 
governed or poorly communicated, they risk being 
perceived simply as an additional tax rather than as 
a strategic investment in human capital.

Second, CSR-linked skills financing, as seen in 
India, draws directly on private-sector resources 
and can widen the pool of funding available for 
training. India’s CSR framework, rooted in the 
Companies Act, has enabled partnerships between 
firms and skills institutions, while the National Skill 
Development Corporation has used CSR channels 
to support training, placement and industry-linked 
projects. This model can be particularly useful 
where governments seek to mobilize employer 
participation beyond mandatory levy arrangements 
and where firms are willing to support sectoral or 
community-based skills initiatives as part of their 
broader social responsibility commitments. 

At the same time, CSR funding remains less stable 
than dedicated levy systems because it is shaped 
by company priorities, business cycles and the 
wide range of eligible social causes competing for 
support. Skills development may therefore benefit 
from CSR in important ways, but it is difficult to 
rely on CSR alone as a consistent, system-
wide financing architecture for digital and AI 
transformation in TVET.

Third, dual-system or apprenticeship investment 
models, exemplified by Germany and Switzerland, 
embed skills formation directly within productive 
work environments. Their strength lies in the 
close coupling of training and real labour-market 
demand. Employers invest because apprentices 
contribute to productive activity, while learners 
benefit from workplace experience, occupational 
socialization and stronger transition pathways into 
employment. The ILO notes that assessments of dual 
apprenticeship systems increasingly focus on their 
costs and benefits for firms, which is precisely what 
makes them attractive as long-term co-investment 
models rather than purely public expenditure 
commitments. However, these systems are not 
easily transferable. They depend on strong employer 
participation, mature labour markets, institutional 
coordination and a durable tradition of social 
partnership. They also carry a strategic risk: where 
employer influence becomes too dominant, training 
may tilt too far toward firm-specific requirements 
and away from the broader transferable capabilities 
needed for long-term adaptability, mobility and 
resilience in rapidly changing economies.

Taken together, these models show that sustainable 
financing for digital and AI transformation in TVET 
requires more than simply identifying a funding 
source. It requires a balance between predictability, 
flexibility and shared responsibility across 
government, industry and society. Levy systems 
can provide continuity, CSR-linked mechanisms 
can expand partnership-based funding and 
apprenticeship investment can deepen employer 
commitment to training. Yet no single model is 
sufficient in all contexts. The policy task is therefore 
to combine these approaches in ways that reflect 
national institutions, employer structures, and 
development priorities, while ensuring that skills 
development is treated not as a residual cost, but as 
a strategic investment in economic transformation 
and social inclusion.
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3.2.7  International cooperation 
and networks

International cooperation is a powerful accelerator 
of digital transformation in TVET. The UNEVOC 
Network and the BILT project provide platforms 
that enable countries and institutions to exchange 
practices, compare policy responses and learn 
from implementation experience, helping to 
reduce duplication and avoid costly trial and error. 
International collaboration can also reinforce 
national capacity-building efforts in ways that 
resemble the community-of-practice model 
described earlier. For example, the Pan-African 
Initiative for the Digital Transformation of TVET 
and Skills Development Systems in Africa brings 
together UNESCO, the African Union Development 
Agency, the African Development Bank, and 
national actors to support training, knowledge-
sharing, coordination and the development of 
shared implementation capacity across countries. 
In this sense, the initiative functions as a multi-level 
support system by combining continental policy 
direction with technical assistance, institutional 
learning and cross-country exchange. (AUDA-
NEPAD, 2023; Department of Communication 
and Digital Technologies, 2021). In South-East 
Asia, regional cooperation is also supported 
through the work of the South-East Asian 
Ministers of Education Organization Regional 
Centre for Vocational and Technical Education and 

Training (SEAMEO VOCTECH), which provides a 
platform for collaboration, capacity-building and 
knowledge exchange among TVET institutions and 
policymakers working on digitalization and skills 
development. (ASEAN TVET Council, 2022; Human 
Resource Development Corporation, 2025).       
         
The discussions at the BILT Bridging Event 
2025 pointed towards a more ambitious and 
technologically sophisticated form of collaboration: 
the AI-facilitated harmonization of global skills and 
qualifications. For decades, the mutual recognition 
of qualifications across borders has been a slow and 
painstaking process, relying on human-led dialogue 
and negotiation. A presentation by researchers 
from Oman and South Africa demonstrated how AI, 
specifically large language models, could be used to 
analyse and map the semantic differences between 
disparate national qualification frameworks. This 
represents a potential paradigm shift away from 
relying solely on human consensus towards a 
powerful AI tool that mediates and translates 
complex national systems into a new logic for 
global skills recognition. A move from international 
cooperation based largely on peer learning to 
one of AI-facilitated systemic integration could 
enable a level of talent recognition and mobility 
that was previously unattainable (Schröder, 2019). 
Participants, however, were understandably cautious 
that this process must not replace human expertise 
but should work in tandem with it.
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The discussions provided in this paper demonstrate 
that effective digital transformation and integration 
of AI in TVET depend on far more than the adoption 
of new technologies. It requires coherent policy 
guidance, strong institutional and teacher capacity, 
as well as alternative financing and approaches 
that are responsive to different economic and 
social contexts. The illustrations drawn from various 
regions emphasize both opportunities and the 
systemic tensions that shape implementation, 
stressing the need for adaptable approaches 
rather than uniform solutions. This concluding 
section synthesizes the key insights that emerged 

throughout this paper and identifies the conditions 
necessary to ensure digitalization and AI support 
equitable, future-ready and resilient TVET systems.
 
Synthesizing the discussions and case studies yields 
several overarching reflections. Figure 5 provides an 
integrated conceptual model of AI-enabled digital 
transformation and integration in TVET. The model 
shows the dynamic and interdependent process 
through which AI can be systematically integrated 
into TVET to advance digital transformation. The 
arrows in the model do not suggest a rigid, iterative 
sequence; rather they indicate the direction of 

4. Conceptual framework for AI-enabled digital 
transformation and integration in TVET

FIGURE 5:  Conceptual framework of AI-enabled digital transformation and integration in TVET
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influence and the continuous interaction between 
enabling conditions, programme implementation 
and system learning.

Figure 5 presents a conceptual framework for 
understanding AI-enabled digital transformation 
and integration in TVET as a dynamic and 
interconnected system. Rather than depicting a 
linear sequence, the framework shows how a set of 
enabling conditions shapes the integration of AI in 
TVET programmes, how this integration generates 
practical outcomes and how continuous monitoring 
and evaluation feed learning back into the wider 
system.

Five enabling conditions are positioned in the upper 
segment of the framework: strong governance, 
inclusive policymaking, teacher and institutional 
capacity, supportive public-private partnerships,  
sustainable funding and enabling infrastructure. 
These reflect the key enablers discussed in 
the preceding section and together form the 
institutional and policy environment within which 
AI integration becomes possible. Strong governance 
provides strategic direction, coordination and 
accountability. Inclusive policymaking ensures that 
AI-related reforms are grounded in stakeholder 
participation and practical realities. Teacher and 
institutional capacity captures the professional, 
pedagogical and organizational readiness needed 
to adopt and sustain digital innovation. Supportive 
public-private partnerships strengthen relevance, 
resourcing and access to expertise. Sustainable 
funding and enabling infrastructure ensure that 
institutions have the material and technical 
conditions necessary to implement and maintain 
AI-enabled initiatives.

At the centre of the framework is AI in TVET 
programmes, which represents the operational 
core of implementation. This is the point at which 
enabling conditions are translated into practice 
through curriculum, pedagogy, learner support and 
institutional processes. Within this space, AI may 
function both as a teaching and learning tool and as 
a subject of learning in its own right, depending on 
programme goals and context.

The lower segment of the framework presents 
four broad outcomes that may emerge when AI 
is integrated effectively into TVET programmes: 
enhanced personalization, upskilling and reskilling, 
data-driven decision-making and new forms of 
learning. Enhanced personalization refers to the 
capacity of AI-supported systems to adapt aspects 
of instruction, feedback and learner support to 
individual needs. Upskilling and reskilling reflect 
the ways in which AI-enabled delivery can expand 
flexible learning opportunities for both initial 
training and continuing workforce development. 
Data-driven decision-making points to the use 
of evidence to improve planning, support and 
institutional responsiveness. New forms of learning 
capture the emergence of approaches such as 
simulation-based, adaptive, hybrid and more 
context-responsive learning experiences.

Continuous monitoring and evaluation is 
positioned as a feedback mechanism that closes 
the loop between implementation, outcomes and 
future system improvement. In this framework, 
monitoring and evaluation do not serve only to 
review programme performance at the centre. 
It also generates evidence that can inform 
adjustments to the broader enabling conditions, 
including governance, policymaking, institutional 
capacity, partnership arrangements and 
infrastructure planning. In that sense, monitoring 
and evaluation support system learning, enabling 
digital transformation to remain responsive, 
evidence-informed and adaptable over time.

Taken together, the framework emphasizes that 
successful AI-enabled digital transformation in 
TVET depends not on technology alone, but on 
the interaction between enabling conditions, 
programme-level implementation, outcome 
generation and feedback for ongoing improvement. 
It therefore presents digital transformation as a 
systemic and iterative process rather than a one-off 
intervention.
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Global practices, stakeholder insights from the BILT 
Bridging Event 2025 and a review of current policy 
trends inform the following recommendations. They 
are structured across the international and regional, 
national and system, and institutional and industry-
partner levels and are aligned with the UNESCO 
Strategy for TVET 2022–2029 and the Sustainable 
Development Goals (SDGs).

While the recommendations presented here offer 
a broad roadmap for digitally transforming TVET 
systems, their implementation must recognize the 
differing circumstances of economically developed 
and low income countries. Resource availability, 
labour-market structures, institutional capacity, 
digital infrastructure and policy priorities vary 
widely across contexts. High-income countries 
may emphasize system optimization, advanced 
AI applications and large-scale data integration, 
whereas low and middle-income countries may 
prioritize foundational digital access, teacher 
upskilling and cost-effective models that 
can be scaled sustainably. Accordingly, these 
recommendations should be interpreted as 
adaptable principles that can be calibrated to 
national needs rather than as uniform prescriptions 
or a one-size-fits-all approach.

Central to this paper’s recommendations 
is a commitment to human-centric digital 
transformation, an approach that prioritizes the 
rights, agency and well-being of learners and 
teachers, safeguards equity and inclusion and 
ensures that technology supports rather than 
replaces pedagogical and professional judgement. 
A human-centric perspective emphasizes 
transparency, explainability, human oversight, 
ethical safeguards and the capacity of institutions 
and educators to use AI responsibly and effectively. 
Figure 6 illustrates how these multi-level actions 
collectively contribute to a digital transformation 
agenda that is not only technologically advanced 
but also socially just, pedagogically meaningful 
and grounded in the values of lifelong learning and 
human development.

5.1  Macro-level: International 
and regional initiatives

Promote regional frameworks for digital 
competence. International and regional bodies 
should support developing and adopting shared 
digital competence frameworks for teachers and 
learners. These frameworks can guide national 
curriculum reforms and provide a common 
language for skills development, drawing on models 
from the EU and ASEAN.

Invest in collaborative research on AI for skills 
recognition. Support and fund collaborative 
research and pilot projects exploring AI-powered 
tools to harmonize and recognize qualifications 
across borders. This would accelerate progress 
towards global skills recognition building on the 
innovative proposals set out by the BILT community.

Expand platforms for peer learning and 
policy dialogue. Continue to invest in and 
expand platforms that accelerate knowledge 
sharing, disseminate good practices and foster a 
global community of practice dedicated to TVET 
innovation. 

5.2  Meso-level: National governments  
and systems

Develop integrated national digital TVET 
strategies. Formulate comprehensive national 
strategies for digital transformation in TVET that 
are explicitly aligned with broader economic 
development plans and societal needs, supported 
by high-level political leadership and mechanisms 
for cross-ministerial coordination. Such strategies 
should ensure that digital transformation advances 
not only productivity and innovation, but also social 
inclusion, accessibility and community well-being.

5.  Recommendations
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FIGURE 6:  Multilevel recommendation for AI-enabled digitization and integration in TVET
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Mandate and resource inclusive co-design 
processes. Institutionalize participatory co-design 
processes for all new TVET policies and curriculum 
development. Create formal platforms that ensure 
the active and ongoing participation of industry 
(including SMEs), training providers, teachers and 
learners to bridge the policy-practice gap.

Establish sustainable and equitable funding 
models. Explore and implement sustainable 
funding mechanisms, such as well-designed 
training levies or CSR frameworks, to secure 
long-term private sector investment in skills 
development. Ensure these models include 
provisions to support the participation of SMEs 
and are designed to be equitable.

Invest in infra- and infostructure. Prioritize 
public investment in the enabling infrastructure 
for digital TVET, including reliable nationwide 
broadband, shared digital learning platforms and 
interoperable technical systems. At the same time, 
strengthen the infostructure needed to make 
these systems effective, including robust data 
governance, common standards, real-time labour 
market intelligence and information architectures 
that support coordination, planning and evidence-
based decision-making.

Promote lifelong learning through diversified 
and flexible learning pathways. National 
governments should strengthen human capital 
development by embedding lifelong learning 
within TVET systems, ensuring that learning 
opportunities extend beyond basic education. 
This should include expanding access to micro-
credentials, modular courses and online or blended 
learning platforms that allow learners to continually 
update their skills in response to technological 
change. 

5.3   Micro-level: TVET institutions  
and industry partners

Prioritize continuous professional development 
for educators and leaders. Make ongoing training 
in digital pedagogy, change management and the 
ethical use of AI the cornerstone of institutional 
strategy. This investment in human capacity is the 
most critical factor for future success.
Establish rigorous evaluation procedures for 
educational technology. Adopt an evidence-
based approach to technology procurement. 
Review existing research and comparable pilot 
experiences, conduct cost-benefit analyses and 
then implement pilot programmes to rigorously 
evaluate the pedagogical value and financial ROI 
of new technologies before making large-scale 
investments.

Develop inclusive support mechanisms for 
learners. Proactively address the digital divide 
by providing disadvantaged learners with access 
to devices and connectivity. Design targeted 
support systems, such as tutoring or mentorship 
programmes to improve retention and assist 
learners who are struggling with new technology or 
learning models.

Foster active industry co-ownership. Industry 
partners should move from a passive advisory role 
to active co-ownership in skills development. This 
includes committing to co-designing curricula, 
contributing to sustainable funding mechanisms 
and mentoring SMEs to bring them into the digital 
ecosystem.

Enhance shared awareness and understanding 
of digital transformation and integration 
of AI. TVET institutions and industry partners 
should collaborate to raise awareness of the 
opportunities, risks and ethical considerations 
associated with digitalization and AI integration in 
training and workplaces. Joint capacity-building 
initiatives, including workshops, demonstration 
projects and communities of practice, can help 
align perspectives among educators, employers and 
policymakers. Strengthening shared understanding 
fosters coherent implementation, avoids 
fragmented or duplicative efforts and ensures 
all stakeholders are equipped to make informed 
decisions that advance inclusive and responsible 
digital transformation in TVET.

34  Future-proofing TVET: Strategies for digital transformation and AI integration  Future-proofing TVET: Strategies for digital transformation and AI integration



Digital transformation and the integration of AI 
present both an opportunity and a profound 
responsibility for TVET systems worldwide. The cases 
and analyses discussed in this paper show that their 
success depends not on technology alone, but on 
the wider conditions that shape how technology 
is governed, implemented and sustained. Local 
experiences from Africa, Asia, Europe and the 
Americas demonstrate that while countries share 
common ambitions, their pathways to achieving 
these ambitions differ based on financial structures, 
institutional readiness and societal needs. 
Addressing these contextual differences is crucial to 
ensuring that digitalization enhances access rather 
than widening existing inequalities.

Across most cases, a consistent message emerges: 
AI needs to remain anchored in human-centred 
pedagogy and guided by clear governance 
frameworks that protect learners’ rights, ensure 
transparency and avoid high-risk or harmful 
applications. TVET institutions, trainers and 
intermediary bodies play a central role in shaping 
how technologies are applied in training, reminding 
us that digital transformation is ultimately an 
organizational and cultural process, not solely a 
technological one.

Moving forward, global cooperation, knowledge 
exchange and cross-sector partnerships will be 
crucial in supporting countries at various stages 
of readiness. As digital technologies continue 
to evolve, corresponding changes are required 
in curriculum design, assessment practices, 
professional development and system governance. 

By grounding reforms in inclusive principles, 
sustained investment and thoughtful policy design, 
countries can harness AI and digitalization to 
develop TVET systems that are resilient, future-ready 
and responsive. In doing so, a digital transition 
that empowers learners, strengthens communities 
and supports sustainable economic and personal 
development will be realized.

The path forward for TVET is one that should 
be characterized by continuous adaptation and 
learning. The insights and recommendations 
discussed in this paper provide a roadmap 
for stakeholders to navigate the enormous 
potential and the significant challenges of digital 
transformation and the integration of AI.  

Ongoing monitoring and research will be needed, 
particularly for assessing the long-term impacts 
of AI on learning outcomes, the evolving ethical 
challenges and the effectiveness of different policy 
interventions. Policies should be viewed not as 
static documents, but as instruments that are 
continuously co-created, redrafted and improved 
through feedback and data-informed analysis. 
By placing the learner, the skilled and respected 
teacher, and the collaborative partner at the core 
of all efforts, the global TVET community can 
successfully harness the power of digitalization. 
This robust structure will enable AI integration to 
contribute towards building resilient, relevant and 
equitable systems where individuals are equipped 
with the skills to thrive in the rapidly changing 
world for decades to come.

6.  Conclusions and future outlook
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