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Abstract

Digital transformation is increasingly influencing the Technical and Voca-
tional Education and Training systems worldwide. National initiatives such as
Digital Ethiopia 2030 and sectoral reforms in Ethiopia, shown by the basis of
integration, have prioritized technology in education. Nevertheless, the evi-
dence pointing to elements of successful digital technology integration in com-
petency-based training and their association with student learning outcomes is
limited across Ethiopian TVET institutions. The predictors of the integration
of digital technologies in TVET-based competency training and their associa-
tion with student learning outcomes, attainment of competencies, engagement,
and digital readiness: a systematic review synthesizing empirical and policy ev-
idence in Ethiopia. The review was conducted using the 2020 PRISMA guide-
lines. A systematic search was conducted in Google Scholar, Web of Science,
Scopus, SpringerLink, and ERIC. Entered additional studies according to in-
formation from the identified papers/collectives. The review also included ar-
ticles published from 2015 to 2026. We included 50 peer-reviewed studies and
12 policy documents. Data analysis was based on thematic synthesis, through
a conceptual framework using UTAUT, TAM, and Self-Efficacy Theory and
Activity Theory. Several noticeable predictors were identified from four do-
mains (i) organizational factors, leadership, long-term funding commitments,
and targeted technical assistance) (ii) technological aspects, including content
aligned with curriculum, infrastructural reliability, and platform usability; (iii)
human resource issues, such as student digital readiness, student digital pre-
paredness, and facilitator capacity in using computers and platforms for teach-
ing; and (iv) instructional aspects encompassing genuine online assessment.
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These factors appear to impact students indirectly via aspects such as improved
engagement, digital literacy, quality of instruction and feedback, and attain-
ment of competencies. But synchronous interaction, institutional, technologi-
cal, human, and pedagogical factors have relevance to the integration of digital
technology with Ethiopian TVET. While there are still a few rigorous evalua-
tions to show reliance on student outcomes, there is a growing and consistent
body of evidence that effective digital integration with appropriate diagnosis
can enhance learner-centered teaching approaches and leave students better
prepared for the labor markets of tomorrow.
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1. Introduction

Educational systems worldwide are increasingly influenced by digitalization and
are reshaping the ways of teaching, learning, and assessment, resulting in rapid
change driven by digital transformation. In this global transition, TVET has a
unique position in the education system, as TVET is expected to prepare learners
with relevant skills that are practical, employable, & demand driven for changing
labor markets [1]. In contrast with general academic training, TVET centers on
skill acquisition through hands-on experience to prepare trainees for employment
and certify them in their competencies. With sectors becoming more digital, TVET
institutions are feeling the pressure to transform their educational processes by in-
fusing numerous digital technologies, including learning management systems, vir-
tual simulations, mobile learning platforms, digital assessment tools, and blended
learning environments [2].

In all regions, digital technologies have been applied to reinforce TVET delivery
in various ways. These include increasing availability to learning materials, provid-
ing simulated practical training, assisting competency tracking, enhancing assess-
ment feedback mechanisms, supporting flexible learning, and strengthening the
connections between the education/training sector and industry [3]. Evidence is
beginning to point towards implementations of educational technologies that can
promote student’s engagement, ease of digital literacy tool acquisition, self-directed
learning, and efficient instruction when applied correctly. But that does not come
naturally [4]. The extent of their realization is reliant on the readiness of institu-
tions, the quality of infrastructure, staffing capacity, preparedness students for digital
technology integration, and alignment with curriculum reform, as well as long-

term policy to support these strategies [5].
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The transition is more difficult in digitally challenged developing countries when
it pertains to TVET. The success rates of the different digital projects can be hin-
dered by a scarcity of infrastructure, unreliable access to the internet, poor insti-
tutional budgets, lack of devices among students and teachers, or limited technical
support and policy implementation in reality and so on [6]. Herein lies an oppor-
tunity that relates to these problems, which are particularly high-profile, where gov-
ernments are throwing more money at education technology yet also face broader
development constraints, not least in Sub-Saharan Africa. Thus, comprehending
the factors galvanizing effective integration of digital technology in TVET holds
substantial importance to ensure that investments convert into meaningful learn-
ing outcomes [7].

Ethiopia has recently been quite focused on policy in digital transformation. Dig-
ital skills development and technology-enabled education have been recognized
as national priorities, in relation to national strategies including Digital Ethiopia
2030, the Digital Education Strategy (2023-2028), and reforms in the TVET sector.
These initiatives show an appreciation that the contemporary labor force needs
both job skills and digital skills [8] [9]. Thus, preparing youth for employment,
entrepreneurship, and participation in a technology-driven economy is expected
to be central to the mission of Ethiopian TVET institutions [10].

However, despite these policy commitments, evidence on how the integration
of digital technology works within Ethiopian TVET institutions is limited. Previ-
ous research primarily discusses access to infrastructure, teachers’ dispositions
and practices, ICT readiness, or inhibitors of success in isolated instances of im-
plementation [11]. Other studies across international settings have identified as-
sociations of positive relations between digital learning environments with stu-
dent engagement, quality of feedback, development of competencies, and digital
literacy [12]. Yet, few syntheses of the evidence have focused on CBT in Ethiopian
TVET contexts. This leaves policymakers and institutional leaders with a frag-
mented evidence base to inform effective implementation [13].

CBT-the foundation of most TVET systems is focused on having evidence of
different occupational competencies rather than time spent in classrooms [14].
This creates digital integrations and demands. E.g., the role of digital platforms
that can facilitate continuous assessment, e-portfolios, simulated practice, and ev-
idence collection from work-based learning, as well as more personalized learning
pathways [15]. And yet, CBT also demands genuine assessment systems, teacher
knowledge, and closely aligned technology tools with occupational standards. But
without these, technology implementation will just be skin-deep and not lead to
improved learning outcomes [16].

Another limitation in the literature is that different studies tend to measure dif-
ferent outcomes. Some also study acceptance or intention to use technologies,
whereas others cover engagement, satisfaction, digital preparedness, or academic
outcomes [17]. Thus, there is a need for a review to elaborate on the difference

between the determinants of technology integration and educational outcomes
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that may take place following successful implementation.
To this gap, this study analyzes the evidence on determining factors of integra-
tion in competency-based TVET contexts and their effects on students’ achieve-

ment in institutions across Ethiopia through a systematic review.

2. Theoretical Framework

Analyzing learning technology integration in TVET offers an analytical frame-
work which goes beyond the simplistic dichotomy of adoption-non-adoption. Ex-
isting literature on digital implementation in CBT environments: what works and
for which aspects of digital implementation possibly does not reach the same level
as the impact [18]. As a result, the present review identifies the factors that predict
people’s adoption of and willingness to use digital systems. By using a multi-the-
oretical framework, which includes Unified Technology Acceptance and Use of
Technology as an overarching theory, further integrating Technology Acceptance
Model with Self-Efficacy Theory and Activity Theory [19].

2.1. The objective for Integrating Theories

The objective of bringing these frameworks together is not to integrate them into
one large theory but rather to treat them as mutually reinforcing analytical lenses
that operate at different levels. Individual Acceptance and Use Behavior are pri-
marily explained by TAM and UTAUT; confidence, capability beliefs are ex-
plained by Self-Efficacy Theory; and systematic, organizational, contextual dy-
namics are explained by Activity Theory. The combined utility of these models
presents a common foundation for interpreting drivers of digital technology as-
similation into Ethiopian TVET institutions [20] [21].

2.2. Technology Acceptance Model

Various models outline the acceptance of technology, such as the Technology Ac-
ceptance Model [17], which is one of the most widely used models for explaining
user acceptance of technology. The theory of TAM proposed that acceptance of
technology mainly depends on two beliefs, both of which are stimuli to which
customers respond. Perceived usefulness is the extent to which a user believes that
technology will enhance performance, and perceived ease of use is how easy users
think it is to learn and use the technology. These constructs are pertinently related
in TVET contexts. Digital tools may be used more frequently when teachers per-
ceive the use of digital tools to lead to better delivery of instruction, assessment
efficiency, or improved learning outcomes. When platforms are intuitive to use
and add value, students will engage more with them. Hence, TAM is useful for
interpreting findings on platform usability, user satisfaction, and willingness to

adopt by users [7].

2.3. Unified Theory of Acceptance and Use of Technology

UTAUT is integrated with multiple drivers of use, extending previous acceptance
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models. This is why it would be especially relevant in institutional cases such as
TVET colleges, where the use of technology is not merely determined by personal
dispositions but a collection of other contextual factors which include leader ex-
pectations, peer culture (and pressure), training opportunities, and technical sup-
port. By reviewing the UTAUT, factors are explained, such as leadership commit-
ment, adoption by trainers, infrastructure support, and institutional readiness
[22].

2.4. Self-Efficacy Theory

It is associated with a person’s perception of their ability to be successful in activ-
ities. Computer self-efficacy, or digital self-efficacy in other words, how people
feel and think about their capability to use computers, is one of the strongest pre-
dictors of whether teachers and students are prepared to try things out with tech-
nology, stick with it when it gets tricky, and use hardware effectively. Mastery ex-
periences, vicarious experience/modeling, & Apprenticeship about self-efficacy:
Reduced anxiety during performance of the task [23].

The relevance of this very theory is significant when we talk about Ethiopian
TVET institutions because even at the user level, previous exposure to technology
may not be fair. A long way, even with the devices there, low confidence can stop
effective integration [24]. Thus, the Self-Efficacy Theory assists with understand-
ing aspects of research outcomes that pertain to trainer competence, readiness for

learning, confidence gaps, and those related professional development needs [25].

2.5. Activity Theory

It provides a larger socio-cultural and systemic view. Instead of only concentrating
on single characteristics, Activity Theory understands technology use as some-
thing to be considered in the activity system composed of elements interacting
with each other:

The notion of contradictions, structural connection impeding performance or
driving change, is an important contribution from Activity Theory [26]. Some of
the examples are: Technology is brought to the class without training for teachers,
Digital Platforms are developed, but rules for assessment remain paper-based, In-
ternet is provided in offices only and not in workshops, and Teachers have to in-
novate lectures over new technology but with no technical support. These types
of contradictions are typical in developing-country TVET systems. This means
that Activity Theory can help us understand why technology investments alone
should not be expected to achieve student improvements. The above-mentioned
ideas are the determining factors that directly or indirectly affect students’ perfor-

mance.

2.6. Analytical Model Integrated into this Review

In terms of their methodological clarity, the four theories were adopted to sort

findings into four review dimensions. This ensures that they are not just back-

DOI: 10.4236/0alib.1115338

5 Open Access Library Journal


https://doi.org/10.4236/oalib.1115338

G. G. Aregawi et al.

ground literature but actively contribute to the synthesis. (See Table 1).

Table 1. Analytical model.

S/n Dimension Determinants Theory lens
Lo . Leadership, technical support, UTAUT/Activity
Institutional issues .
and funding. theory

Infrastructure, usability, and

2 Technological issues . TAM/UTAUT
content alignment.
Students’ readiness, motivation,
3 Human issues and teachers’ competence and Self-efficacy theory
motivation.
4 Pedagogical issues Instructional use and Activity theory/TAM

authentic assessment.

2.7. Ethiopian TVET Context

The Ethiopian TVET sector is in the process of modernization under national
digital transformation policies. But they are implemented in contexts with uneven
infrastructure, low budgets, and staff presence, and urban-rural asymmetry. In
this sense, TAM explains whether users perceive the technologies as useful or not
useful, UTAUT gives you an insight into how institutional habits adopt the re-
source systemically, and Self-Efficacy clarifies gaps of readiness and confidence,
which means information may never fill in the blanks for a person. In contrast,
Activity Theory unimpeachably portrays systemic restrictions and contradictions.
These lenses provide particularly rich terrain to interpret how technology is inte-

grated into Ethiopian competency-based training delivery environments [27].

2.8. Theoretical Proposition of the Review

Given the integrated model framework, this review assumes that digital technol-
ogy alone does not affect student performance. Instead, well-purposed but incom-
patible conditions, unused technologies, and good users may have a depressant
effect on student outcomes. In this way, technology acts as an enabling device, one

whose workings are situational and contextual.

3. Methodology

3.1. Review Design

The current study used a systematic review design to collate accessible empirical
and policy evidence on factors affecting digital technologies integration and their
impacts on students’ performance in Ethiopian Technical and Vocational Educa-
tion and Training (TVET) institutions [28]. Taking into account that the literature
is split across fields of scholarship such as education, technology, development,
and vocational training, to synthesize existing evidence in a systematic fashion, a
systematic review approach was utilized.

To promote transparency, replicability, and rigorous research, the review was
conducted and reported in line with the PRISMA 2020 statement [3]. Identifica-
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tion, screening, eligibility assessment, quality appraisal, data extraction, and the-

matic synthesis of the review.

3.2. Search Strategy and Terms

A keyword search was conducted to locate peer-reviewed studies, policies, and
report documents published from 2015 to 2026.

The following databases were searched: Google Scholar, Scopus, Web of Sci-
ence, Education Resources Information Center (ERIC), SpringerLink, and Wiley
Online Library. We selected these databases because they have a broad reach
across the educational literature, as they publish reviews of education, technology
(including games), workforce learning, and education policy [29].

Searches encompassed variations of keywords and Boolean operators, including
digital technology or ICT, educational technology or e-learning, blended learning, or
LMS, and TVET or technical education. It is sometimes called vocational education
or occupational training. Competency, or competency-based training, or outcome-
based education, or digital literacy, or competency attainment, and Ethiopia, or Af-
rica, or developing countries, and student performance, or learning outcomes, or en-
gagement. Also, manually searched reference lists of included articles to identify fur-

ther applicable studies [30].

3.3. Literature Search

Books, Reports, Articles to capture contextual policy evidence. Official Docu-
ments were searched from the Ethiopian Ministry of Education, Ministry of Labor
and Skills, Ministry of Innovation and Technology, UNESCO-UNEVOC, World
Bank, GIZ, OECD & European Union sources [31].

3.4. Eligibility Criteria

In terms of broadening the inclusion criteria to overcome identified conceptual
inconsistencies in previous drafts, direct performance studies and technology in-
tegration determinants associated with learning delivery were included as eligible
studies [32].

Inclusion Criteria: Studies were included if they focused on TVET, vocational
education or competency-based training contexts, examined digital technology
integration, adoption, implementation or usage; reported at least one of the fol-
lowing outcomes (student academic performance, competency attainment, learner
engagement, digital literacy/readiness for learning/instructional effectiveness);
provided evidence specifically concerning Ethiopia or transferable lessons learnt
from comparable contexts; and publication waves between 2015 and 2026 in Eng-
lish language peer-reviewed articles including conference papers, book chapters
or official policy documents [33].

Exclusion Criteria: Studies are excluded if they: Were primarily on general ed-
ucation with no relevance to TVET, weren’t related to educational application of
the infrastructure only, were case studies, editorials, opinion pieces, or non-ev-

idence commentaries, didn’t have any reference to digital technologies within a
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learning/teaching/training context, or were duplicates [34].

Study Selection: Identified records were exported to a screening spreadsheet.
Records were deduplicated, selected by title and abstract screening for documented
outcome(s) on mortality outcomes, and full-text review of potentially eligible
studies, since the disagreements in screening results were reconciled through mul-
tiple reviews relative to eligibility criteria [35].

Table 2 displays the PRISMA flow. The database search identified 615 records.
Moreover, an additional 23 records were identified manually. The total number
of records identified was 638. Duplicates removed numbered 170. A total of rec-
ords were screened by title and abstract 468. The number of records excluded dur-
ing screening was 390. Full-text articles assessed numbered 78. Full-text articles

excluded numbered 16. Final sources numbered [36].

Table 2. PRISMA flow summary.

S/n Phase Recorded
1 Articles recognized records through searching 615
2 Articles manually identified extra records 23
3 Articles overall selected records 638
4 Articles rejected duplications 170
5 Screened titles and abstracts 468
6 Articles records omitted after screening 390
7 Articles fully evaluated articles 78
8 Articles fully excluded articles 16
9 Final included sources 62

So all in all, Final included articles N = 62 (50 peer-reviewed journal papers, 5

conference proceedings/book chapters & 7 policy/institutional reports)

3.5. Data Extraction and Synthesis

Data captured included: Author(s) and year, country/context, study design, type
of digital technology, theoretical framework used, determinants of integration,
and main recommendations (standardized extraction framework) [37].

Following a thematic synthesis approach with Braun and Clarke’s six-phase
model, we performed the following after familiarization with studies, among oth-
ers: initial coding, searching for themes and reviewing them, and producing a syn-
thesis narrative. Codes were then aggregated to four analytical dimensions aligned
with the theoretical framework-factors of institution, technology, human, and
pedagogical factors [38].

3.6. Addressing Bias

Several steps to reduce bias were taken: multiple databases searched, grey litera-
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ture included, clear criteria developed and applied, quality appraisal process con-
ducted, contradictory findings retained but treated with caution, and policy sources

distinguished from empirical studies [39].

4. Results

4.1. Overview of Included Evidence

Final synthesis included 62 sources, comprised of 50 peer-reviewed journal arti-
cles, and 12 sources as conference/book chapters or policy/institutional reports.
Data were represented from Ethiopia alongside similar international settings:
Sub-Saharan Africa, Europe, Asia, and Australia. The majority of empirical stud-
ies used cross-sectional surveys, descriptive, mixed-method, or case study designs.

The literature also examined a range of digital technologies, for instance: Learn-
ing Management Systems (LMS), mobile learning platforms, video-conferencing
applications, simulation technology, computer-assisted training software, e-port-
folios and digital assessment frameworks, blended learning platforms, and online
repositories or open educational resources [40].

A thematic synthesis identified and categorized the four major determinants
influencing digital technology integration into four dimensions, which are: Insti-
tutional factors, technological factors, human factors, and pedagogical factors. In
addition, robust evidence was found across various student outcomes, including
engagement and digital literacy, competency attainment, and quality of instruc-
tion.

While fewer studies directly measured examination marks or the impact of ef-
fective digital integration on more sustained indicators of academic achievement,
many more indicated positive relationships between effective measurements and
markers of student performance at large [41].

Learners’ engagement and participation: Several studies showed blended and
technology-based learning environments have improved student engagement,
motivation, and collaboration. Multimedia content of any type, mobile applica-
tion learning tools, and interactive learning platforms had students attend the ses-
sions regularly, submit assigned work on time, and participate in practical learn-
ing tasks. Such effects have been shown to operate in competency-based training
that requires active participation for skill acquisition [17].

Readiness in the Work Environment and Digital Literacy: Multiple studies
showed that mainly the basic ICT skills, online communication, and digital liter-
acy improved among students, as well as their confidence in technology and dig-
ital problem-solving. In TVET systems, these competencies are becoming more
crucial since modern workplaces make use of both occupational and digital skills.
As a result, digital integration is often associated with higher employability pre-
paredness [42] [43].

Competency Attainment: Improvements in competency tracking and skill ac-
quisition were reported, though studies involved simulations, predominantly guided

tutorials, e-portfolios, and ongoing digital feedback. When technologies permit-

DOI: 10.4236/0alib.1115338

9 Open Access Library Journal


https://doi.org/10.4236/oalib.1115338

G. G. Aregawi et al.

ted repeated practice, stepwise demonstrations, and more rapid corrective feed-
back, this was beneficial for students. That was most useful in technical trades

where procedural accuracy is important [44].

4.1.1. Institutional Determinants
Institutional conditions were tested and found to be among the best predictors of
successful embedding of digital technology [45].

Leadership Commitment: We found that stronger institutional leadership has
been statistically significantly correlated with more effective implementation
throughout. These institutions, where leaders intentionally push for innovation,
organize funding and monitoring of implementation, and induce staff involve-
ment, see greater use of technology. Student achievement was indirectly affected
by better preparation, increasing teacher support, and continued implementation
due to commitment from leadership [46].

Technical Support Systems: Continued use was considerably influenced by
on-site ICT technicians or supportive staff being readily available. Teachers, who
found themselves with technical issues that they could not resolve, often used
technology less. Support systems that were well-documented provided a crucial

lifeline between access and real-world implementation in the classroom [47].

4.1.2. Technological Determinants

Infrastructure Reliability: We consistently identified reliable electricity, internet
connectivity, functioning devices, and access in the classroom as necessary condi-
tions. In developing-country settings, a pervasive issue was to have access to the
internet at the administrative office but not the workshops or classrooms where
learning took place. This limits pedagogical use [48].

Curriculum-Aligned Digital Content: Best utilisation of technology was when
the digital resources were aligned with competency standards, occupational mod-
ules, and assessment requirements. Irrelevant or ill-aligned content led to a loss
of meaningfulness and engagement for students [49].

Platform Usability: We identified ease of use as a heavy driver for both teacher
adoption and student engagement. Systems that are complex to navigate routinely
force a login or role up performance issues lived mainly unused. In comparison,

plain mobile-friendly solutions gained decent traction [50].

4.1.3. Human Determinants

Trainer Digital Competence: One of the strongest influences was teacher capa-
bility. It was evident that technology integration was not simply reliant upon an
understanding of basic ICT skills; rather, it was equally contingent on pedagogical
knowledge and understanding of how to integrate technology into instructional,
assessment, and competency-based practice. Several studies reported on a double
challenge: some of the younger instructors were technically familiar with digital
technologies, but had limited pedagogical integration skills; and some experienced

instructors had high confidence in their teaching strategies but lower levels of dig-
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ital confidence [51].

Student Digital Readiness: As per the past exposure, the socio-economic back-
ground, location of being, and gender student laideness. Digital learning oppor-
tunities benefited more those learners who had been exposed to ICTs at home. In
some cases, technology reinforced prevailing disparities without bridging support
[52].

4.1.4. Pedagogical Determinants

Competency-based learning relies heavily on demonstration of competencies in
practice. Various studies have reported that digital assessment tools improve: Im-
mediate feedback, tracking of progress, evidence collection and transparency in
grading, and competency verification. Such systems were more closely aligned
with CBT principles than the traditional paper-based examinations held once
[53].

Quality of Instructional Integration: Learning did get better, but only by vir-
tue of the technology itself. The tools were used best when they were used wisely:
Simulations for skills, Video demonstrations, quizzes for feedback, and blended
learning to facilitate theory-practice balance. The benefits of passive digitization
of lecture notes were less pronounced [54].

Ethiopia-Specific Findings: In the case of Ethiopian TVET institutions, it
stressed the following issues: inconsistent internet access; electricity coverage in
parts of the country (literally) non-existent; over promise and under delivery of
institutional budgets for training that they do not receive funding to implement
from government/funder sources, etc.; very few IT staff/technical support person-
nel available to institutions. However, a substantial amount of positive policy mo-
mentum and various high-potential pilot programs were showing an ever-grow-
ing commitment to digital transformation in many institutions [4].

Overall Interpretation of Results: Digital technology integration was most suc-
cessful when institutional support, usable technology, capable users, and sound
pedagogy co-existed across studies. Most of the time, technology was just not
enough. On the whole, gains in student outcomes were due to higher engagement,
better digital literacy and competency practice, as well as feedback systems; from

the exam-score improvement perspective, that was not a factor.

5. Discussion
5.1. Overview of Key Findings

This systematic review aims to examine the determinants for integrating digital
technology and its impact on student performance in Ethiopian TVET institu-
tions. The findings reveal that a unique interplay of institutional, technological,
human, and pedagogical factors conditions successful digital transformation in
CBT. Overall, among the studies that were reviewed, evidence of automatic im-
provement in outcomes with technology was rare. Instead, successful uses of dig-

ital tools to improve student achievement were most likely when certain condi-
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tions had been met, including leadership, reliable infrastructure, proficient teach-
ers, learners prepared with skills and attitudes, and carefully designed instruction.

One of the review’s central contributions is a differentiation between technol-
ogy presence and technology effectiveness. Both the presence of devices, internet
connection, or software systems, and even access to them, would not actually
mean any meaningful learning benefits, just because support systems are weak.
The finding follows a long tradition of educational technology underachievement

in international literature, when capacity for implementation is ignored [55].

5.2. Interpretation of Determinants

The Role and Importance of Institutional Conditions as the Basic Driving
Forces

The results demonstrated leadership commitment, sustainable financing, and
technical support to be key building blocks. Thus, these factors affect whether
technological initiatives are implemented only in pilot stages or become part of
stable institutional practice. This is particularly significant in TVET environments,
where practical training requires specialized equipment and ongoing mainte-
nance, given the institutional commitment to such an extent. Which means, digi-
tal transformation in Ethiopian TVET institutions is an organizational reform,
not just a procurement exercise. Buying hardware with no budget for maintenance,
training, or support will not create long-term benefits for students [56].

Human Capacity: Some of the strongest mediators were trainer competence
and student readiness. Where infrastructure is in place, teachers who are not con-
fident or do not possess quality pedagogical digital skills may underutilise tech-
nology. Also, students who have not used ICT much before might fail to utilize
online systems or assignments in a successful way. These results are consistent
with Self-Efficacy Theory in that confidence and capability beliefs drive behavior.
On a practical level, more human capacity investments may yield the same or
higher returns as just hardware investment.

Pedagogy Determines Educational Value: The review also supports that
learning outcomes are inextricably linked to the pedagogical approaches at play.
It became more impactful when incorporated as part of competency-based peda-
gogy, namely, through synergies of simulations, real-time feedback systems, digi-
tal portfolios, guided practice, and blended learning models.

In comparison, passive uses, e.g., uploading lecture notes online, which did not
involve interaction, were found to be, to a greater extent, educationally ineffective.
This distinction is pertinent to TVET in particular, given that competency attain-
ment necessitates display, rehearsal, and authentic assessment rather than the pas-
sive consumption of content.

Implications for Student Performance: The number of available studies provid-
ing direct evidence that digital technology is associated with exam performance
or certification rates was limited across many studies. There were far more indi-

rect paths along which technology could enhance student outcomes. Such rails
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include more learner engagement and participation, better access to the learning, a
stronger base for digital literacy formation, faster feedback loops, better compe-
tencies tracking, and eventually time-and-pace flexibility in how students learn.

Hence, student performance is widely recognized in the TVET environment
that not only emphasizes the test score but also competency mastery together with
employability readiness, practical skills development, and adaptability to learning
behavior [57].

Comparison with International Practice: The results of this review conform
largely to the developed digital TVET systems tend to have many characteristics
in common: stability of policy over time; ongoing professional development for
training providers; industry relevant and endorsed digital content aligned to the
skills framework/competencies.; blended/hybrid delivery models of training; real-
world authenticity in the practical implementation of a robust system of digital
assessment; and institutional data systems that capture learner outcomes.

The successful examples of China, Germany, Finland, Singapore, and other sys-
tems imply that technology-oriented TVET digitalization should be accompanied
by curriculum reform to make it work by aligning with the workforce. For Ethio-
pia, this means that it may not be enough to pay attention to ICT initiatives in

isolation, but as a part of the TVET modernization process [55].

6. Recommendations

In this section, we give recommendations to policymakers, TVET leaders, devel-
opment actors, and practitioners on how digital technology should be used (ze.,
implemented) in Ethiopian TVET institutions; the recommendations were mainly
derived from the findings of evidence synthesised in this review process.

National Policy-Level Recommendations

Framework for Dedicated Digital TVET Implementation: While there are na-
tional digital strategies developed in Ethiopia, a sectoral framework for TVET to
implement its digitalization is lacking. With this, a framework must be established,
including: Infrastructure standards, Digital pedagogy priorities, Instructor com-
petency benchmarks, Assessment modernization targets, Monitoring indicators,
and Phased rollout pathways.

Introduce Sustainable Financing Mechanisms: Technology reform must be freed
from donor dependence on project scale. Government and institutions should
create recurring budgets for Connectivity Maintenance Device Cycle, Technical
Support Staff, Software & Platforms Staff Training.

Address Regional Disparity: Directed funding mechanisms to regional institu-
tions, both under-resourced and lacking in readiness, should be implemented
where infrastructure and need are greatest.

Recommendations for TVET Colleges at the Institutional Level: Focus on the
classroom, not on the office: Access to the internet and devices should only reach
offices after workshops, laboratories, training rooms, and student practice areas
[58].
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Establish Digital Transformation Committees at Your Organization: The frame-
work enables every TVET institution to create its own committee comprising the
five elements below: Management, faculty, ICT staff, student representatives, and
industry partners.

Human Capacity Recommendations

Reform Instructor Training for Faculty Professional Development: Move be-
yond basic computer literacy toward Blended learning design, Simulation-based
teaching, Competency tracking tools, Digital assessment, and the use of technol-
ogy that fosters inclusivity. In doing this, a framework needs to be defined, which
sets out infrastructure standards, identifies digital pedagogy priorities, an instruc-
tor competency benchmarks assessment, modernization targets, and monitoring
indicators, in addition to phased rollout pathways [59].

Introduce Sustainable Financing Mechanisms

In line with Competency-based Training: Push technologies should be addi-
tional E-portfolios/Digital logbook/Competency dashboard/Simulation software/
Instant-Feedback quiz and Modular Learning system. Promote Blended Learning
Models. Due to the uncertainty around connectivity, mixed methods systems (in
facetime and electronic support) are more deployable than completely online mod-
els.

Transform assessment systems: Institutions can take cautious steps toward high-
stakes, morbid-centric digital evaluation platforms that enable tracking of evi-
dence capture, validation of skill, course correction feedback from the learner, and

ongoing monitoring.

Conflicts of Interest

The authors declare no conflicts of interest.

References

[1] UNESCO-UNEVOC (2024) Digital Transformation in Global TVET: Methodology
and Practices. https://unescoplatforms.szpu.edu.cn/info/1010/2110.htm

[2] World Bank (2025) Building Digital Literacy and Skills to Reflect the Needs of the Job
Market.
https://documentsl.worldbank.org/cu-
rated/en/099714205022428058/pdf/IDU18de6d0dd130d5146e2181b51803ab841127
5.pdf

[3] Page, M.]., McKenzie, J.E., Bossuyt, P.M., Boutron, I., Hoffmann, T.C., Mulrow, C.D.
and Moher, D. (2021) The PRISMA 2020 Statement: An Updated Guideline for Re-
porting Systematic Reviews. BMJ, 372, n71.

[4] Regassa, M.S. and Desissa, T.D. (2025) Technology Integration Status in TVET Col-
leges: Evidence from Sheger City, Ethiopia. Discover Education, 4, Article No. 507.
https://doi.org/10.1007/s44217-025-00949-x

[5] Birhanemeskel, A., Han, S.H. and Lee, C.H. (2025) ICT Adoption by Vocational In-
structors for Educational Purposes in Developing Countries: A Comparative Study
of Ethiopia and Tanzania. Teaching and Teacher Education, 165, Article ID: 105141.
https://doi.org/10.1016/j.tate.2025.105141

DOI: 10.4236/0alib.1115338

14 Open Access Library Journal


https://doi.org/10.4236/oalib.1115338
https://unescoplatforms.szpu.edu.cn/info/1010/2110.htm
https://documents1.worldbank.org/curated/en/099714205022428058/pdf/IDU18de6d0dd130d5146e2181b51803ab8411275.pdf
https://documents1.worldbank.org/curated/en/099714205022428058/pdf/IDU18de6d0dd130d5146e2181b51803ab8411275.pdf
https://documents1.worldbank.org/curated/en/099714205022428058/pdf/IDU18de6d0dd130d5146e2181b51803ab8411275.pdf
https://doi.org/10.1007/s44217-025-00949-x
https://doi.org/10.1016/j.tate.2025.105141

G. G. Aregawi et al.

(7]

(10]

(11]

[12]

(13]

(14]

(15]

[16]

(17]

(18]

(19]

(20]

(21]

ILO (2023) Changing Demand for Skills in Digital Economies and Societies.
https://www.ilo.org/sites/default/files/wcmsp5/groups/pub-

lic/@ed emp/@ifp skills/documents/publication/wcms 884840.pdf

Scherer, R. and Siddiq, F. (2023) The Technology Acceptance Model in Educational
Contexts: A Meta-Analysis of 25 Years of Research. Computers and Education, 143,
Article ID: 104762.

E. Ministry of Innovation and Technology (2020) Digital Ethiopia 2025: A Digital
Strategy for Ethiopia Inclusive Prosperity. Ministry of Innovation and Technology.
https://leap.unep.org/en/countries/et/national-legislation/digital-ethiopia-2025-

strategy-ethiopia-inclusive-prosperity

E. Ministry of Education (2023) Digital Education Strategy and Implementation Plan
for Ethiopia (2023-2028). Ministry of Education.
https://www.moe.gov.et/resources/policies-and-strategies/1

E. Ministry of Labor and Skills (2025) National Technical and Vocational Training
(TVT) Strategy 2025-2030. Ministry of Labor and Skills. https://mols.gov.et/

E. E. A. Service (2025) Advancing Market-Ready Digital Skills in Ethiopia (DES-TA).
European Union.

Tondeur, J., Pareja Roblin, N., Van Braak, J., Voogt, J., & Prestridge, S. (2017) Pre-
paring Beginning Teachers for Technology Integration in Education: Ready for Take-
off? Technology, Pedagogy and Education, 26, 157-177.
https://doi.org/10.1080/1475939X.2016.1193556

Ertmer, P.A. and Ottenbreit-Leftwich, A.T. (2010) Teacher Technology Change: How
Knowledge, Confidence, Beliefs, and Culture Intersect. Journal of Research on Tech-
nology in Education, 42, 255-284. https://doi.org/10.1080/15391523.2010.10782551

Mulder, M. (2014) Conceptions of Professional Competence. In: Billett, S., Harteis,
C. and Gruber, H., Eds., International Handbook of Research in Professional and
Practice- Based Learning, Springer, 107-137.
https://doi.org/10.1007/978-94-017-8902-8 5

Sumak, B. and Sorgo, A. (2024) Technology Acceptance in Vocational Education: A
Meta-Analytic Review. Journal of Computer Assisted Learning, 40, 345-368.

Venkatesh, V., Morris, M.G., Davis, G.B. and Davis, F.D. (2003) User Acceptance of

Information Technology: Toward a Unified View. MIS Quarterly, 27, 425-478.
https://doi.org/10.2307/30036540

Davis, F.D. (1989) Perceived Usefulness, Perceived Ease of Use, and User Acceptance
of Information Technology. MIS Quarterly, 13, 319-340.
https://doi.org/10.2307/249008

Engestrom, Y. (2014) Learning by Expanding: An Activity-Theoretical Approach to
Developmental Research. 2nd Edition, Cambridge University Press.
https://doi.org/10.1017/cb09781139814744

Engestrom, Y. (2001) Expansive Learning at Work: Toward an Activity Theoretical
Reconceptualization. Journal of Education and Work, 14, 133-156.
https://doi.org/10.1080/13639080020028747

Blin, F., & Munro, M. (2008) Why Hasn’t Technology Disrupted Academics’ Teach-
ing Practices? Understanding Resistance to Change Through the Lens of Activity the-
ory. Computers & Education, 50, 475-490.
https://doi.org/10.1016/j.compedu.2007.09.017

Fullan, M. and Quinn, J. (2015) Coherence: The Right Drivers in Action for Schools,
Districts, and Systems. Corwin Press.

DOI: 10.4236/0alib.1115338

15 Open Access Library Journal


https://doi.org/10.4236/oalib.1115338
https://www.ilo.org/sites/default/files/wcmsp5/groups/public/@ed_emp/@ifp_skills/documents/publication/wcms_884840.pdf
https://www.ilo.org/sites/default/files/wcmsp5/groups/public/@ed_emp/@ifp_skills/documents/publication/wcms_884840.pdf
https://leap.unep.org/en/countries/et/national-legislation/digital-ethiopia-2025-strategy-ethiopia-inclusive-prosperity
https://leap.unep.org/en/countries/et/national-legislation/digital-ethiopia-2025-strategy-ethiopia-inclusive-prosperity
https://www.moe.gov.et/resources/policies-and-strategies/1
https://mols.gov.et/
https://doi.org/10.1080/1475939X.2016.1193556
https://doi.org/10.1080/15391523.2010.10782551
https://doi.org/10.1007/978-94-017-8902-8_5
https://doi.org/10.2307/30036540
https://doi.org/10.2307/249008
https://doi.org/10.1017/cbo9781139814744
https://doi.org/10.1080/13639080020028747
https://doi.org/10.1016/j.compedu.2007.09.017

G. G. Aregawi et al.

[22]

(23]

[24]

[25]

(26]

(27]

(28]

[29]

(30]

(31]

(32]

(33]

(34]

(35]

(36]

(37]

https://www.corwin.com/books/coherence-244044

Braun, V. and Clarke, V. (2006) Using Thematic Analysis in Psychology. Qualitative
Research in Psychology, 3, 77-101. https://doi.org/10.1191/1478088706qp0630a

Martin, F. and Ritzhaupt, A.D. (2023) Content Creation Tools for Vocational Educa-
tors: Impacts on Resource Availability and Learner Engagement. Educational Tech-
nology Research and Development, 71, 1125-1148.

Makransky, G. and Petersen, G.B. (2023) Simulation-Based Training in Automotive
Diagnostics: Effects on Diagnostic Accuracy and Learner Confidence. Computers
and Education, 12, 1-27.

James, R. and Williams, K. (2025) Digital Assessment Systems in Vocational Educa-
tion: Impacts on Efficiency and Reliability. Journal of Vocational Education and
Training, 77, 89-112.

Fatokun, J.O. and Gumbo, M.T. (2025) A Systematic Review of the Impact of Emerg-
ing Technologies in Shaping Technical and Vocational Education and Training Stu-
dents’ Learning Styles. Educational Challenges, 30, 218-233.
https://doi.org/10.34142/2709-7986.2025.30.2.17

McGarr, O., & Mc Donagh, A. (2019) Digital Competence in Teacher Education.
https://teq21.oslomet.no/wp-content/uploads/sites/1005/2019/03/DICTE-Digital-
Competence-in-Teacher-Ed.-literature-review.pdf

International Society for Technology in Education (2017) ISTE Standards for Educa-
tors. https://iste.org/standards/educators

Aromataris, E. and Riitano, D. (2014) Constructing a Search Strategy and Searching
for Evidence. AJN, American Journal of Nursing, 114, 49-56.
https://doi.org/10.1097/01.naj.0000446779.99522.f6

Scells, H., Zuccon, G. and Koopman, B. (2019) Automatic Boolean Query Refinement
for Systematic Review Literature Search. The World Wide Web Conference, San
Francisco, 13-17 May 2019, 1646-1656. https://doi.org/10.1145/3308558.3313544

Atkinson, L.Z. and Cipriani, A. (2018) How to Carry Out a Literature Search for a
Systematic Review: A Practical Guide. B/Psych Advances, 24, 74-82.
https://doi.org/10.1192/bja.2017.3

Su, Q., Cheng, G. and Huang, J. (2023) A Review of Research on Eligibility Criteria
for Clinical Trials. Clinical and Experimental Medicine, 23, 1867-1879.
https://doi.org/10.1007/s10238-022-00975-1

Sanfilippo, F., Tigano, S., Palumbo, G.J., Astuto, M. and Murabito, P. (2022) Im-
portance of Inclusion Criteria in Systematic Reviews. British Journal of Anaesthesia,
125, e398-e399. https://doi.org/10.1016/j.bja.2020.07.010

Meline, T. (2006) Selecting Studies for Systemic Review: Inclusion and Exclusion Cri-
teria. Contemporary Issues in Communication Science and Disorders, 33, 21-27.
https://doi.org/10.1044/cicsd 33 s 21

Porritt, K., Gomersall, J. and Lockwood, C. (2014) JBI’s Systematic Reviews: Study
Selection and Critical Appraisal. A/N, American Journal of Nursing, 114, 47-52.
https://doi.org/10.1097/01.naj.0000450430.97383.64

Page, M.]., McKenzie, J.E., Bossuyt, P.M., et al. (2022) A declaragao PRISMA 2020:
Diretriz atualizada para relatar revisdes sistematicas. Revista Panamericana de Salud
Publica, 46, e112. https://doi.org/10.26633/RPSP.2022.112

Jonnalagadda, S.R., Goyal, P. and Huffman, M.D. (2015) Automating Data Extraction
in Systematic Reviews: A Systematic Review. Systematic Reviews, 4, Article No. 78.
https://doi.org/10.1186/513643-015-0066-7

DOI: 10.4236/0alib.1115338

16 Open Access Library Journal


https://doi.org/10.4236/oalib.1115338
https://www.corwin.com/books/coherence-244044
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.34142/2709-7986.2025.30.2.17
https://teq21.oslomet.no/wp-content/uploads/sites/1005/2019/03/DICTE-Digital-Competence-in-Teacher-Ed.-literature-review.pdf
https://teq21.oslomet.no/wp-content/uploads/sites/1005/2019/03/DICTE-Digital-Competence-in-Teacher-Ed.-literature-review.pdf
https://iste.org/standards/educators
https://doi.org/10.1097/01.naj.0000446779.99522.f6
https://doi.org/10.1145/3308558.3313544
https://doi.org/10.1192/bja.2017.3
https://doi.org/10.1007/s10238-022-00975-1
https://doi.org/10.1016/j.bja.2020.07.010
https://doi.org/10.1044/cicsd_33_s_21
https://doi.org/10.1097/01.naj.0000450430.97383.64
https://doi.org/10.26633/RPSP.2022.112
https://doi.org/10.1186/s13643-015-0066-7

G. G. Aregawi et al.

(38]

(39]

(40]

[41]

[42]

(43]

[44]

[45]
(46]

(47]

(48]

(49]

(50]

(51]

(52]

(53]

Raab, G.M., Nowok, B. and Dibben, C. (2016) Practical Data Synthesis for Large Sam-
ples. Journal of Privacy and Confidentiality, 7, 67-97.
https://doi.org/10.29012/jpc.v7i3.407

Almeida, C.P.B.d. and Goulart, B.N.G.d. (2017) How to Avoid Bias in Systematic Re-
views of Observational Studies. Revista CEFAC, 19, 551-555.
https://doi.org/10.1590/1982-021620171941117

Reimann, P. and Aditomo, A. (2013) Technology-Supported Learning and Academic
Achievement. In: International Guide to Student Achievement, Routledge, 399-401.

Omutange, E., Mutai, W.K. and Barasa, V.M. (2025) Impact of Integration of Modern
Digital Technology Platforms in Teaching and Learning at the Technical and Voca-
tional Education and Training (TVETs) in Kenya. American Journal of Education
and Information Technology, 9, 1-10. https://doi.org/10.11648/j.ajeit.20250901.11

Castro, M.D.B. and Tumibay, G.M. (2021) A Literature Review: Efficacy of Online
Learning Courses for Higher Education Institution Using Meta-Analysis. Education
and Information Technologies, 26, 1367-1385.
https://doi.org/10.1007/s10639-019-10027-z

Lestari, S. and Santoso, A. (2019) The Roles of Digital Literacy, Technology Literacy,
and Human Literacy to Encourage Work Readiness of Accounting Education Stu-
dents in the Fourth Industrial Revolution Era. KnE Social Sciences, 3, 513-527.
https://doi.org/10.18502/kss.v3i11.4031

Cooper, H. (2015) Research Synthesis and Meta-Analysis: A Step-by-Step Approach.
5th Edition, Sage Publications.

OECD (2021) School Leadership for Digital Transformation.

World Bank (2023) Compilation of the EdTech Readiness Index (ETRI) - Pilot: De-
sign, Implementation, and Results.
https://thedocs.worldbank.org/en/doc/c913b5374a66aff246e5534be62e41cl-
0200022023/original/EdTech-Readiness-Index-Compilation-Note.pdf

Nawaz, A. and Qureshi, Q.A. (2010) Sustained Technical Support: Issue & Prospects
for e-Learning in HEIs. Global Journal of Management and Business Research, 10,
32-39.

UNESCO Global Education Monitoring (GEM) Report, ADEA, & African Union
(2022) Born to Learn: Spotlight on Foundational Learning in Africa.
https://unesdoc.unesco.org/ark:/48223/pf0000383301

Zhong, Z. and Juwaheer, S. (2024) Digital Competence Development in TVET with
a Competency-Based Whole-Institution Approach. Vocation, Technology & Educa-
tion, 1, 1-14. https://doi.org/10.54844/vte.2024.0591

Shernoff, E.S., Von Schalscha, K., Gabbard, J.L., Delmarre, A., Frazier, S.L., Buche,
C., et al. (2020) Evaluating the Usability and Instructional Design Quality of Interac-

tive Virtual Training for Teachers (IVT-T). Educational Technology Research and
Development, 68, 3235-3262. https://doi.org/10.1007/s11423-020-09819-9

Mishra, P. and Koehler, M.]. (2006) Technological Pedagogical Content Knowledge:
A Framework for Teacher Knowledge. Teachers College Record: The Voice of Schol-
arship in Education, 108, 1017-1054. https://doi.org/10.1177/016146810610800610

Hong, A.J. and Kim, H.J. (2018) College Students’ Digital Readiness for Academic
Engagement (DRAE) Scale: Scale Development and Validation. 7he Asia-Pacific Ed-
ucation Researcher, 27, 303-312. https://doi.org/10.1007/s40299-018-0387-0

Cahyani, D. and Ali, M. (2026) Digitalization of Vocational School Management:
Challenges and Opportunities in Strengthening Educational Governance. AL Afkar,

DOI: 10.4236/0alib.1115338

17 Open Access Library Journal


https://doi.org/10.4236/oalib.1115338
https://doi.org/10.29012/jpc.v7i3.407
https://doi.org/10.1590/1982-021620171941117
https://doi.org/10.11648/j.ajeit.20250901.11
https://doi.org/10.1007/s10639-019-10027-z
https://doi.org/10.18502/kss.v3i11.4031
https://thedocs.worldbank.org/en/doc/c913b5374a66aff246e5534be62e41c1-0200022023/original/EdTech-Readiness-Index-Compilation-Note.pdf
https://thedocs.worldbank.org/en/doc/c913b5374a66aff246e5534be62e41c1-0200022023/original/EdTech-Readiness-Index-Compilation-Note.pdf
https://unesdoc.unesco.org/ark:/48223/pf0000383301
https://doi.org/10.54844/vte.2024.0591
https://doi.org/10.1007/s11423-020-09819-9
https://doi.org/10.1177/016146810610800610
https://doi.org/10.1007/s40299-018-0387-0

G. G. Aregawi et al.

[54]

(55]

(56]

(57]

(58]

[59]

Journal for Islamic Studies, 9, 1429-1446.

Zhong, Z. (2024) Capacity Building for Digital Transformation in TVET. In: Yang,
X.B. and Yang, W.M.,, Eds., Digital Transformation in Global TVET: Methodology
and Practices, UNESCO Chair on Digitalization in TVET, 129.
https://unescoplatforms.szpu.edu.cn/info/1064/2111.htm

Diao, J., Tang, X. and Ding, X. (2025) How Do Nations around the World Navigate
the Digitalization of Vocational Education Policies? Education and Information
Technologies, 30, 19803-19831. https://doi.org/10.1007/s10639-025-13567-9

Tamrat, W. (2025) Sidelining Private HE Will Hinder Digital Strategy Roll-Out. Af-
rica Education, 5, 1-25.
https://www.universityworldnews.com/post-mobile.php?story=20250528142658525
Mohamad, M., Mohamad, A. and Omar, A.]. (2025) Investigating the Relationship
between Digital Literacy and Academic Performance among Under-Graduate Stu-
dents Enrolled in the Technical and Vocational Education and Training Programme.
International Journal of Humanities Technology and Civilization, 14, 75-81.
https://doi.org/10.15282/ijhtc.v10i1.12094

Burns, G. and Harmoinen, A. (2024) Digital Transformation of Learning Environ-
ments: From the Classroom to Student-Centred Online Learning. Jamk University of
Applied Science. https://urn.fi/URN:ISBN:978-951-830-759-7

Ministry of Labor and Skills (MoLS) (2024) Ethiopia to Apply Blended Learning Ap-
proach in TVET. Ethiopian Press Agency, Ministry of Labor and Skills (MoLS).
https://allafrica.com/stories/202406270322.html

DOI: 10.4236/0alib.1115338

18 Open Access Library Journal


https://doi.org/10.4236/oalib.1115338
https://unescoplatforms.szpu.edu.cn/info/1064/2111.htm
https://doi.org/10.1007/s10639-025-13567-9
https://www.universityworldnews.com/post-mobile.php?story=20250528142658525
https://doi.org/10.15282/ijhtc.v10i1.12094
https://urn.fi/URN:ISBN:978-951-830-759-7
https://allafrica.com/stories/202406270322.html

	Digital Technology Integration Determinants and Implications for Student Performance in Ethiopian Technical and Vocational Education and Training Institutions: A Systematic Review
	Abstract
	Subject Areas
	Keywords
	1. Introduction
	2. Theoretical Framework
	2.1. The objective for Integrating Theories
	2.2. Technology Acceptance Model
	2.3. Unified Theory of Acceptance and Use of Technology
	2.4. Self-Efficacy Theory
	2.5. Activity Theory
	2.6. Analytical Model Integrated into this Review
	2.7. Ethiopian TVET Context
	2.8. Theoretical Proposition of the Review

	3. Methodology
	3.1. Review Design
	3.2. Search Strategy and Terms
	3.3. Literature Search
	3.4. Eligibility Criteria
	3.5. Data Extraction and Synthesis
	3.6. Addressing Bias

	4. Results
	4.1. Overview of Included Evidence
	4.1.1. Institutional Determinants
	4.1.2. Technological Determinants
	4.1.3. Human Determinants
	4.1.4. Pedagogical Determinants


	5. Discussion
	5.1. Overview of Key Findings
	5.2. Interpretation of Determinants
	The Role and Importance of Institutional Conditions as the Basic Driving Forces


	6. Recommendations
	Conflicts of Interest
	References

