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Abstract: Zimbabwe's Technical and Vocational Education and Training (TVET) sector faces unprecedented challenges in the
digital age, requiring innovative approaches to both technological integration and sustainable financing. This study examines the
interplay between digital transformation and funding models in Zimbabwe's vocational skills training landscape, analysing current
challenges and identifying emerging opportunities. Through a comprehensive literature review and comparative analysis with
regional counterparts, this research reveals significant gaps in digital infrastructure, policy frameworks, and funding mechanisms
that hinder TVET effectiveness. The study finds that Zimbabwe's youth unemployment rate exceeds 47%, while only 15% of
students complete upper secondary education, highlighting critical skills mismatches. Digital transformation initiatives remain
fragmented, with inadequate public-private partnerships limiting sustainable funding. Comparative analysis with South Africa and
Botswana demonstrates successful models of integrated digital-funding strategies. The research identifies five key opportunity
areas: enhanced digital infrastructure development, formalized public-private partnership frameworks, innovative financing
mechanisms, industry-aligned curriculum development, and informal sector integration. Recommendations include establishing a
National TVET Digital Transformation Fund, developing regulatory frameworks for public-private partnerships in skills
development, and implementing competency-based training programs aligned with Fourth Industrial Revolution requirements. This
study contributes to understanding how developing nations can leverage digital transformation and sustainable funding models to
address skills gaps and youth unemployment challenges.

Keywords: Digital transformation, TVET, sustainable funding, public-private partnerships, youth unemployment, Zimbabwe,
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1. Introduction

The Fourth Industrial Revolution has fundamentally altered the global employment landscape, demanding new skills and
competencies that traditional educational systems struggle to provide. In Zimbabwe, this transformation occurs against a backdrop
of significant economic challenges, with youth unemployment rates exceeding 47% and persistent skills mismatches between
educational outputs and labour market demands (TechMag TV, 2025).

The Technical and Vocational Education and Training (TVET) sector emerges as a critical intervention point. It offers pathways to
employment and economic participation for Zimbabwe's youth population. This sector represents both an opportunity and a
challenge for the country's development.

Digital transformation in TVET represents both an opportunity and a challenge for Zimbabwe. Digital technologies offer
unprecedented possibilities for skills development. They enable innovative training delivery methods and improved labor market
alignment. However, their implementation requires substantial financial investment. It also demands institutional capacity that many
developing nations struggle to mobilize.

Zimbabwe's TVET system faces multiple constraints. These include resource limitations, infrastructure gaps, and fragmented policy
frameworks. The system exemplifies these challenges while simultaneously demonstrating potential for innovative solutions. The
country's experience offers valuable insights for other developing nations facing similar circumstances.

The Funding Challenge

The concept of sustainable funding models in TVET extends beyond traditional government allocation approaches. It encompasses
public-private partnerships, donor funding, and innovative financing mechanisms. Revenue-generating activities also play a crucial
role in sustainability.

In Zimbabwe's context, government resources remain constrained. Youth unemployment continues rising at alarming rates.
Exploring alternative funding models becomes essential for TVET sustainability and effectiveness. Traditional funding approaches
alone cannot address the scale of the challenge.
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Research Significance

This research addresses a critical gap in understanding. It examines how digital transformation and sustainable funding models
intersect within Zimbabwe's TVET sector. Existing literature examines these elements separately. Limited research explores their
synergistic potential in addressing skills development challenges.

The study's significance extends beyond Zimbabwe's borders. It offers insights for other developing nations navigating similar
transformations. The findings contribute to broader discussions about TVET modernization in resource-constrained environments.

Research Questions
This study addresses the following primary research questions:
o How has digital transformation impacted vocational skills training delivery and outcomes in Zimbabwe?

e  What are the current funding challenges facing Zimbabwe's TVET sector, and how do they constrain digital transformation
initiatives?

e How effective are existing public-private partnership models in supporting sustainable TVET funding and digital
transformation?

e  What lessons can Zimbabwe learn from regional TVET digital transformation and funding experiences in South Africa
and Botswana?

e How can digital transformation and sustainable funding models be integrated to address youth unemployment and skills
mismatches in Zimbabwe?

e  What policy and institutional frameworks are required to support integrated digital-funding strategies in Zimbabwe's
TVET sector?

Research Gap

Existing literature on Zimbabwe's TVET sector predominantly focuses on individual challenges. These include funding constraints,
infrastructure limitations, and skills mismatches. However, research rarely examines the interconnected nature of these issues within
a digital transformation context.

Studies by Muzari (2023) explore public-private partnerships in TVET. Mufanechiya et al. (2024) examine general TVET
challenges. However, limited research investigates how digital transformation initiatives and sustainable funding models can be
synergistically designed. This integration could address Zimbabwe's vocational training needs more effectively.

The research gap extends to the absence of comprehensive comparative analyses with regional best practices. This is particularly
evident regarding how countries like South Africa and Botswana have successfully integrated digital transformation strategies with
innovative funding mechanisms.

Furthermore, existing studies inadequately address the role of informal sector skills training. They fail to explore its potential
integration with formal TVET systems through digital platforms and alternative funding models. This represents a significant
missed opportunity for comprehensive sector development.

This study fills these gaps by providing an integrated analysis of digital transformation and sustainable funding models. It offers
practical recommendations for policy makers, TVET institutions, and development partners. These stakeholders seek to enhance
vocational skills training effectiveness in Zimbabwe and similar contexts.

II. Literature Review
Digital Transformation in TVET: Global and Regional Perspectives

Digital transformation in Technical and Vocational Education and Training represents a paradigmatic shift. It moves from traditional
classroom-based instruction to technology-enhanced learning environments. These environments leverage artificial intelligence,
virtual reality, and online platforms (UNESCO, 2024).

Holler et al. (2023) demonstrate through their study of South African TVET colleges that digital transformation success depends
significantly on lecturer digital competencies. Institutional support systems also play a crucial role. Their findings reveal important
insights about readiness levels.

The study shows that 78% of TVET lecturers recognize the importance of digital skills. However, only 34% feel adequately prepared
to integrate technology effectively into their teaching practices. This gap represents a significant challenge for successful digital
transformation implementation.
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African Context Challenges:

In the African context, digital transformation in TVET faces unique challenges. These relate to infrastructure limitations, digital
literacy gaps, and funding constraints. McGrath et al. (2020) argue that African TVET systems must navigate between imported
digital solutions and locally relevant technological approaches.

Their comprehensive literature review identifies three critical success factors for TVET digital transformation in Africa. These
include adequate infrastructure investment, comprehensive lecturer training programs, and industry partnerships. Industry
partnerships provide real-world digital skills applications that enhance learning outcomes.

Zimbabwe's Digital Transformation Approach:

Zimbabwe's approach to TVET digital transformation reflects broader regional patterns. However, it exhibits specific challenges
unique to the country's context. Dhokura (2023) notes that educational technology implementation in Zimbabwe's vocational
training programs remains fragmented.

The implementation shows limited coordination between institutions. Inadequate policy frameworks guide digital integration
efforts. The study reveals that 67% of TVET institutions have access to basic digital infrastructure. However, only 23% utilize
advanced technologies such as virtual reality simulations or Al-enhanced learning platforms.

Sustainable Funding Models in TVET: Theoretical Frameworks and Practical Applications

Sustainable funding in TVET encompasses multiple financing mechanisms. These mechanisms are designed to ensure long-term
financial viability while maintaining educational quality and accessibility. Oviawe (2020) identifies five primary funding models
for TVET sustainability.

These models include government allocation, private sector investment, donor funding, revenue generation, and public-private
partnerships. His analysis of Nigerian TVET funding demonstrates important findings. Diversified funding approaches yield more
stable and effective outcomes than single-source financing strategies.

Public-Private Partnerships in TVET:

Public-private partnerships in TVET represent a particularly promising sustainable funding mechanism. They offer opportunities
for shared investment, risk distribution, and expertise integration. McGrath and Akoojee (2009) examine vocational education
sustainability in South Africa.

Their research reveals that successful public-private partnerships require clear regulatory frameworks. Balanced benefit distribution
and sustained commitment from all stakeholders are essential. Their findings indicate that PPPs in TVET can reduce government
funding burdens by up to 35%. They also improve training quality through industry expertise integration.

Zimbabwe's PPP Context:

In the Zimbabwean context, Muzari (2023) provides critical insights into PPP potential for sustainable skills development. His
research reveals that industry stakeholders recognize PPP benefits. However, TVET institutions demonstrate limited understanding
of partnership mechanisms beyond traditional infrastructure development.

The study identifies four primary barriers to PPP implementation. These include lack of awareness, inadequate policy frameworks,
limited incentives, and conflicting interests between public and private partners. Addressing these barriers is crucial for successful
PPP implementation.

Youth Unemployment and Skills Mismatches: The Zimbabwe Context

Zimbabwe's youth unemployment crisis represents one of the most severe challenges facing the nation's development prospects.
Maulani and Agwanda (2020) analyze youth unemployment trends. They reveal alarming increases in unemployment rates over
recent years.

Rates have increased from 32% in 2015 to over 47% in 2024. The severity is particularly pronounced among educated youth aged
18-24. Their study identifies skills mismatches as a primary contributing factor. 73% of unemployed youth possess qualifications
that do not align with available employment opportunities.

The Informal Sector's Role:

The informal sector's role in skills development and employment creation presents both challenges and opportunities for
Zimbabwe's TVET system. Magidi and Mahiya (2021) demonstrate through their comprehensive study that informal sector training
provides practical skills for over 60% of Zimbabwe's workforce.

However, this training receives no formal recognition or integration with official TVET systems. Their research reveals that informal
sector training often better aligns with immediate labour market needs. Yet it lacks quality assurance and progression pathways that
formal systems provide.
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Education-Unemployment Relationship:

Bhebhe et al. (2015) examine the relationship between education and unemployment among Zimbabwe's youth. They identify three
critical factors contributing to skills mismatches. These include outdated curricula that do not reflect current industry needs, limited
practical training opportunities, and weak linkages between educational institutions and employers.

Their comparative analysis with other developing nations suggests important insights. Countries with stronger industry-education
partnerships experience significantly lower youth unemployment rates. This finding supports the importance of enhanced
collaboration between sectors.

Regional Comparative Perspectives: South Africa and Botswana
South Africa's TVET Digital Transformation:

South Africa's TVET digital transformation initiatives provide valuable lessons for Zimbabwe's development trajectory. The
University of Johannesburg's €417,000 Erasmus+ grant for TVET digital transformation (Aspyee, 2024) demonstrates how
international partnerships can catalyze comprehensive sector modernization.

The project focuses on Al integration, digital pedagogy development, and lecturer capacity building. It creates a replicable model
for regional TVET enhancement. The approach demonstrates the importance of comprehensive, well-funded digital transformation
initiatives.

Botswana's PPP Success:

Botswana's TVET development success offers insights into effective public-private partnership (PPP) implementation. Although
specific TVET data remains limited, Botswana's overall PPP policy framework provides comprehensive guidelines. The framework
was established in 2000 for private sector participation in public service delivery.

The country's approach to risk sharing, benefit distribution, and performance monitoring offers potential applications for
Zimbabwe's TVET sector development. These lessons could inform policy development and implementation strategies.

Regional Cooperation Framework:

The SADC TVET Strategic Framework revision (ILO, 2024) emphasizes regional cooperation in addressing skills development
challenges. The framework prioritizes digital transformation, public-private partnerships, and cross-border skills recognition. It
provides a multilateral policy context for Zimbabwe's TVET development initiatives.

This regional approach offers opportunities for shared learning and resource mobilization. It also facilitates coordination of
development efforts across the region.

II1. Methodology

This study employs a mixed-methods research approach that combines qualitative document analysis with comparative case study
methodology. The research examines digital transformation and sustainable funding models in Zimbabwe's TVET sector. The
design integrates multiple data sources and analytical frameworks to provide comprehensive insights into current challenges and
emerging opportunities.

Research Design

The study utilizes an exploratory research design with descriptive and comparative elements. This approach is appropriate for
examining complex policy and institutional phenomena where limited prior research exists. The design enables both in-depth
analysis of Zimbabwe's TVET context and comparative examination of regional best practices. The exploratory nature allows for
discovery of new patterns and relationships. The descriptive elements provide detailed characterization of current conditions. The
comparative components facilitate learning from regional experiences and best practices.

Data Collection Methods
Primary Data Sources

The research relies on several categories of primary data sources. These were selected based on their relevance to policy analysis
and institutional assessment.

Policy Documents:

Documents from Zimbabwe's Ministry of Higher and Tertiary Education, Innovation, Science and Technology Development were
selected based on three criteria. First, documents must address TVET policy or digital transformation initiatives. Second, they must
be published between 2020 and 2024 to ensure currency. Third, they must be official government publications or authorized policy
statements.
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Institutional Reports:

TVET institutional reports and strategic plans were selected from institutions representing different categories. These include
government colleges, private institutions, and NGO-operated training centers. Selection criteria included institutional size
(minimum 500 students), geographic distribution across Zimbabwe's provinces, and availability of recent strategic planning
documents.

Budget Documents:

Government budget documents and funding allocation reports were obtained from the Ministry of Finance and Economic
Development. These cover the period 2020-2024 and include both approved budgets and expenditure reports. Selection focused on
documents that provide detailed TVET sector allocations and expenditure patterns.

Development Organization Reports:

International development organization reports on Zimbabwe's education sector were selected based on organizational credibility
and report comprehensiveness. Organizations included UNESCO, World Bank, African Development Bank, and bilateral
development agencies with active TVET programs in Zimbabwe.

Secondary Data Sources
Academic Literature:

Peer-reviewed academic literature on TVET digital transformation and funding was selected through systematic database searches.
Databases included JSTOR, Google Scholar, and education-specific databases. Search terms included "TVET digital
transformation," "vocational education funding," and "Zimbabwe education policy." Selection criteria required peer review,
publication between 2015 and 2024, and relevance to either digital transformation or funding in TVET contexts. Priority was given
to studies from African contexts and developing country experiences.

Comparative Policy Analysis:

Documents from South Africa and Botswana were selected to provide regional comparative perspectives. Selection criteria included
policy relevance to TVET development, availability in English, and publication by official government sources or recognized
research institutions.

South Africa was selected as a comparator due to its advanced TVET system and documented digital transformation initiatives.
Botswana was chosen for its successful PPP implementation and regional leadership in policy development.

Statistical Data:

Statistical data were obtained from UNESCO Institute for Statistics, World Bank databases, and Zimbabwe National Statistics
Agency. Data selection focused on education indicators, employment statistics, and economic indicators relevant to TVET analysis.
Data quality criteria included official source verification, consistency across reporting periods, and alignment with international
statistical standards.

Data Analysis Framework
Qualitative Analysis Approach

The study employs thematic analysis for qualitative data processing. This approach identifies key patterns and themes related to
digital transformation challenges, funding constraints, and policy gaps. The analysis follows a six-phase process developed by
Braun and Clarke (2006).

Phase 1: Data Familiarization involves reading and re-reading all collected documents to develop comprehensive understanding
of content and context.

Phase 2: Initial Code Generation creates preliminary codes that capture important features of the data relevant to research
questions.

Phase 3: Theme Development searches for patterns among codes to identify potential themes that address research questions.

Phase 4: Theme Review involves checking themes against coded data and the entire dataset to ensure coherence and
distinctiveness.

Phase 5: Theme Definition provides clear definitions and names for each theme, determining the scope and focus of each theme.

Phase 6: Report Production involves selecting compelling examples and relating analysis back to research questions and literature.
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Comparative Analysis Methodology

Comparative analysis examines similarities and differences between Zimbabwe's TVET system and regional counterparts. The
analysis identifies transferable best practices and contextual adaptation requirements.

The comparative framework examines five dimensions: policy frameworks, funding mechanisms, digital transformation
approaches, institutional structures, and outcomes measurement. Each dimension is analyzed across the three countries to identify
patterns and variations.

Policy Framework Comparison examines legislative foundations, regulatory structures, and strategic planning approaches across
countries.

Funding Mechanism Analysis: compares government allocation patterns, private sector involvement, donor contributions, and
innovative financing approaches.

Digital Transformation Assessment: evaluates technology adoption strategies, infrastructure development, and capacity building
approaches.

Institutional Structure Review: examines governance arrangements, coordination mechanisms, and stakeholder engagement
processes.

Outcomes Measurement: compares employment outcomes, skills development indicators, and system performance metrics.
Scope and Limitations
Geographic Scope

The study focuses primarily on Zimbabwe's national TVET system while incorporating regional comparative perspectives from
South Africa and Botswana. The geographic scope was determined by data availability and the need for contextually relevant
comparisons.

Temporal Scope

The analysis covers the period 2020-2024, with some historical context extending to 2015. This timeframe captures recent digital
transformation initiatives while providing sufficient historical perspective for trend analysis.

Sectoral Scope

The study examines formal TVET institutions, informal sector training, and public-private partnership initiatives. It includes both
government and private sector perspectives on funding and digital transformation.

Data Limitations

Several limitations affect this study's scope and findings. Limited availability of current statistical data on Zimbabwe's TVET
enrollment and completion rates constrains quantitative analysis. The rapidly evolving nature of digital transformation means that
some technological developments may not be fully captured in available literature.

The study's reliance on published sources limits access to institutional-level implementation experiences and stakeholder
perspectives. Primary data collection through interviews or surveys was not feasible within the study's resource constraints.

Language limitations restrict analysis to English-language sources, potentially excluding relevant materials published in local
languages. This may limit understanding of grassroots perspectives and community-level initiatives.

Quality Assurance Measures
Source Verification

All sources undergo verification processes to ensure credibility and accuracy. Government documents are verified through official
websites and cross-referenced with multiple sources. Academic sources are verified through peer-review status and institutional
affiliations.

Triangulation

The study employs data triangulation by using multiple sources to examine the same phenomena. This approach enhances reliability
and validity of findings by comparing information across different source types and perspectives.

Bias Mitigation
Potential bias is addressed through systematic source selection criteria and balanced representation of different perspectives. The
analysis acknowledges limitations and potential sources of bias in interpretation.
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Ethical Considerations

This research adheres to ethical standards for policy research. It ensures accurate representation of source materials and avoids
mischaracterization of institutional positions. All sources are properly attributed. Analysis maintains objectivity in examining both
positive and negative aspects of current policies and practices.

The study respects intellectual property rights and follows appropriate citation practices. No confidential or proprietary information
is used without proper authorization.

IV. Results

This section presents findings from the comprehensive analysis of Zimbabwe's TVET sector digital transformation and funding
challenges. The results are organized thematically to provide clear insights into current conditions, challenges, and opportunities.
Each data presentation includes narrative analysis to facilitate understanding and interpretation.

Current State of Digital Transformation in Zimbabwe's TVET Sector

The analysis reveals that Zimbabwe's TVET digital transformation remains in early development stages. The sector is characterized
by fragmented initiatives and limited systematic integration. Understanding the current state provides essential context for
identifying improvement opportunities.

Zimbabwe's TVET sector comprises approximately 45 registered institutions. These include government colleges, private
institutions, and Non-Governmental Organisation (NGO) operated training centers. The sector serves an estimated 85,000 students
annually across diverse programs and qualification levels.

Digital Infrastructure Assessment

Current digital infrastructure in Zimbabwe's TVET institutions demonstrates significant variations and limitations. The assessment
reveals both progress and persistent challenges that constrain digital transformation efforts.

Table 1: Digital Infrastructure Status in Zimbabwe TVET Institutions (2024)

Infrastructure Component Auvailability (%) Quality Rating (1-10) Utilization Rate (%)
Internet Connectivity 67 4.2 45
Computer Laboratories 78 5.1 62
Digital Learning Platforms 23 6.8 34
Virtual Reality Equipment 8 7.2 12
Mobile Learning Support 45 59 58
Power Supply Reliability 34 3.8 N/A

Source: Compiled from institutional reports and government data (2024)

The data reveals critical insights about digital infrastructure challenges. While basic digital infrastructure exists in most institutions,
advanced technologies remain largely inaccessible. Internet connectivity reaches 67% of institutions, but the low quality rating of
4.2 indicates significant reliability and speed limitations.

Computer laboratories are available in 78% of institutions, representing the most widespread digital infrastructure component.
However, the utilization rate of 62% suggests that availability does not automatically translate to effective use. This gap indicates
potential issues with maintenance, software availability, or staff capacity.

The most concerning finding is that only 23% of institutions utilize comprehensive digital learning platforms. This low adoption
rate severely limits the potential for systematic digital transformation. However, institutions that do use these platforms report
higher quality ratings (6.8), suggesting that proper implementation yields positive results.

Virtual reality applications for skills training remain limited to elite institutions with international partnerships. Only 8% of
institutions have access to VR equipment. This represents a significant missed opportunity, as VR technology offers particular
advantages for vocational skills training in safe, controlled environments.

Power supply reliability emerges as a fundamental constraint affecting all other digital initiatives. Only 34% of institutions report
reliable power supply, with a quality rating of 3.8. This infrastructure limitation undermines all other digital transformation efforts
and requires priority attention.
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Digital Skills Development Programs

Current digital skills programs in Zimbabwe's TVET sector focus primarily on basic computer literacy. They do not adequately
address advanced digital competencies required for Fourth Industrial Revolution employment. This gap represents a critical
challenge for graduate employability.

Analysis of curriculum documents reveals important patterns. 78% of TVET programs include basic ICT modules in their curricula.
This widespread inclusion demonstrates recognition of digital skills importance. However, the content and quality of these modules
vary significantly across institutions.

Only 34% of programs offer specialized training in emerging technologies. These include artificial intelligence, Internet of Things,
or advanced manufacturing technologies. This limited coverage leaves graduates unprepared for modern workplace requirements.

The gap between basic ICT inclusion and advanced technology training represents a critical opportunity for improvement.
Institutions that offer advanced digital skills training report significantly higher graduate employment rates. This correlation
suggests that enhanced digital skills development could address both skills mismatches and unemployment challenges.

Funding Challenges and Constraints

Zimbabwe's TVET funding landscape reveals significant constraints that limit both operational effectiveness and digital
transformation potential. Understanding these constraints is essential for developing sustainable funding strategies.

Government allocation to TVET represents approximately 2.3% of the total education budget. This allocation falls substantially
below UNESCO's recommended 15-20% for technical education in developing countries. The limited allocation creates cascading
effects throughout the sector.

Government Funding Analysis

Review of Zimbabwe's 2024 national budget documents provides detailed insights into TVET funding patterns. Total education
expenditure reaches ZWL$4.2 trillion. TVET receives approximately ZWL$97 billion from this allocation.

The distribution of TVET funding reveals important priorities and constraints:
e  Personnel costs consume 68% of the allocation
e Infrastructure maintenance receives 15%
e Equipment and technology get only 8%
e  Program development receives 9%

This distribution pattern creates significant challenges for digital transformation initiatives. The limited allocation for equipment
and technology severely constrains institutions' ability to upgrade aging computer laboratories or acquire modern training
equipment.

Personnel costs dominating the budget reflects the labour-intensive nature of TVET delivery. However, this pattern leaves
insufficient resources for the technology investments required for digital transformation. The 8% allocation for equipment and
technology is particularly inadequate given the scale of digital infrastructure needs identified in the assessment.

Alternative Funding Sources

Current alternative funding mechanisms demonstrate both potential and limitations. Understanding these sources provides insights
into opportunities for funding diversification.

Donor Support provides approximately 23% of TVET sector funding. However, this support primarily targets specific projects
rather than systematic development. The project-based approach creates sustainability challenges when donor funding cycles end.

Private Sector Contributions remain limited to 12% of total funding. These contributions mainly involve equipment donations
and internship programs. The low level of private sector engagement represents a significant missed opportunity for sustainable
funding development.

Student Fees generate 31% of operational revenue for private TVET institutions. However, fees remain minimal for government
colleges due to accessibility policies. This disparity creates funding inequalities between institutional types.

Revenue-Generating Activities contribute approximately 8% of operational budgets for some institutions. These activities include
consultancy services and community training programs. The limited scale suggests significant potential for expansion through
digital platforms and enhanced service delivery.

www.ijltemas.in Page 1037



Wy, INTERNATIONAL JOURNAL OF LATEST TECHNOLOGY IN ENGINEERING,

RSIS © ISSN 2278-2540 | DOI: 10.51583/IJLTEMAS | Volume X1V, Issue VI, June 2025

The analysis reveals that alternative funding sources remain underutilized. Total alternative funding reaches only 35% of sector
needs. This gap indicates substantial opportunities for funding diversification and sustainability improvement.

Public-Private Partnership Assessment

Current PPP implementation in Zimbabwe's TVET sector demonstrates significant underutilization of potential partnerships. The
assessment reveals both successful models and barriers to expansion.

Analysis reveals that formal PPP agreements exist for fewer than 15% of TVET institutions. This low participation rate primarily
focuses on infrastructure development rather than skills training and curriculum development. The limited scope represents a missed
opportunity for comprehensive sector development.

Existing Partnership Models

The data indicates varying success rates across different partnership models. Understanding these variations provides insights into
effective partnership design and implementation.

Table 2: Current PPP Models in Zimbabwe TVET Sector (2024)

Partnership Type Number of Success Rate Average Duration Employment Rate
Institutions %) (Years) %)
Equipment Donation 12 67 2.3 45
Joint Training Programs 8 89 3.8 89
Infrastructure Development 15 78 5.2 52
Curriculum Development 4 75 2.1 71
Internship Programs 18 82 1.5 63

Source: Ministry of Higher Education and institutional reports (2024)

The data reveals important insights about partnership effectiveness. Joint training programs show the highest success rates at 89%.

These programs also achieve the highest employment rates, with 89% of participating students securing employment within six
months of completion.

This correlation between partnership success and employment outcomes demonstrates the potential value of expanded PPP
implementation. Joint training programs succeed because they directly align training content with industry needs and provide
immediate employment pathways.

Equipment donation partnerships show lower success rates at 67%. The shorter average duration of 2.3 years suggests sustainability
challenges. Many equipment donations fail to include maintenance support or capacity building for effective utilization.

Infrastructure development partnerships demonstrate moderate success at 78%. The longer average duration of 5.2 years indicates
better sustainability. However, employment rates remain modest at 52%, suggesting that infrastructure alone does not guarantee
improved outcomes.

Curriculum development partnerships show promise with 75% success rates and 71% employment rates. However, only 4

institutions participate in such partnerships. This low participation represents a significant missed opportunity for systematic
curriculum improvement.

Internship programs reach the most institutions (18) with good success rates (82%). However, the short duration (1.5 years) and
moderate employment rates (63%) suggest that internships alone are insufficient for comprehensive skills development.

Skills Mismatch Analysis

Assessment of labor market alignment reveals significant mismatches between TVET graduate skills and employer requirements.
Understanding these mismatches is crucial for designing effective interventions.

Analysis of employment data indicates that 67% of TVET graduates remain unemployed twelve months after completion. Skills
mismatches are identified as the primary contributing factor to this high unemployment rate.

The high unemployment rate among TVET graduates represents a fundamental system failure. It indicates that current training
approaches do not adequately prepare students for available employment opportunities. This mismatch undermines the sector's
primary purpose of providing employment-ready skills.
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Critical Skills Gaps

Current analysis identifies five primary skills gaps that contribute to graduate unemployment. Understanding these gaps provides
direction for curriculum and training improvements.

Digital Literacy affects 78% of graduates who lack advanced digital skills required for modern workplaces. This gap is particularly
severe given the increasing digitalization of all economic sectors.

Problem-Solving capabilities are limited in 65% of graduates who demonstrate insufficient critical thinking and problem-solving
abilities. Modern workplaces require workers who can adapt to changing conditions and solve complex problems independently.

Communication skills present challenges for 59% of graduates who struggle with effective workplace communication. This
includes both verbal and written communication in professional contexts.

Adaptability issues affect 71% of graduates who show limited ability to adapt to changing work environments. The rapid pace of
technological and economic change requires workers who can continuously learn and adapt.

Technical Specialization gaps affect 45% of graduates who lack deep technical skills in their chosen fields. This suggests that
current training programs may be too broad and lack sufficient depth in specific technical areas.

These skills gaps reveal systematic challenges in current TVET delivery approaches. The high percentage of graduates affected by
each gap indicates that problems are not isolated to specific institutions or programs. Instead, they reflect sector-wide challenges
that require comprehensive responses.

Regional Comparative Analysis

Comparison with South Africa and Botswana reveals significant performance gaps in Zimbabwe's TVET sector. This analysis
provides context for understanding Zimbabwe's challenges and identifying improvement opportunities.

Table 3: Regional TVET Performance Comparison (2024)

Indicator Zimbabwe South Africa Botswana
Digital Integration Score (1-10) 34 7.1 5.8
Graduate Employment Rate (%) 33 67 58
PPP Implementation Rating (1-10) 2.8 6.9 7.6
Infrastructure Quality Index (1-10) 4.1 7.8 6.4
Funding Diversification Score (1-10) 32 8.1 6.7

Source: Regional education databases and institutional assessments (2024)

The comparative data demonstrates Zimbabwe's significant performance gaps across all measured indicators. These gaps highlight
the urgent need for comprehensive sector reform and digital transformation acceleration.

Zimbabwe's digital integration score of 3.4 compares poorly with South Africa's 7.1 and Botswana's 5.8. This gap reflects the
infrastructure and capacity limitations identified in earlier analysis. However, it also demonstrates that significant improvement is
achievable, as evidenced by regional neighbors' success.

The graduate employment rate disparity is particularly concerning. Zimbabwe's 33% rate contrasts sharply with South Africa's 67%
and Botswana's 58%. This gap indicates that Zimbabwe's TVET system is not effectively preparing graduates for employment
opportunities.

PPP implementation ratings reveal another area of significant underperformance. Zimbabwe's 2.8 rating compared to Botswana's
7.6 and South Africa's 6.9 indicates substantial untapped potential for partnership development.

Infrastructure quality and funding diversification scores follow similar patterns. Zimbabwe consistently performs below regional
standards across all indicators. However, the success of regional neighbors demonstrates that improvement is possible with
appropriate strategies and investments.

The comparative analysis provides both sobering context about current performance and encouraging evidence that significant
improvement is achievable. Regional best practices offer roadmaps for Zimbabwe's TVET sector development.
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V. Discussion

The research findings reveal that Zimbabwe's TVET digital transformation faces multiple interconnected challenges that require
comprehensive, coordinated responses. However, these challenges coexist with significant opportunities that can be leveraged
through strategic interventions. This discussion examines the implications of findings and identifies pathways for improvement.

Digital Transformation Challenges and Opportunities

The 67% internet connectivity rate in TVET institutions appears adequate on the surface. However, this figure masks significant
quality and reliability issues that fundamentally undermine digital learning effectiveness. The low quality rating of 4.2 indicates
that connectivity often fails to support meaningful digital learning activities.

Power supply instability, reported by 89% of institutions, creates particular challenges for sustained digital program implementation.
This infrastructure constraint affects all other digital initiatives and requires priority attention in any transformation strategy.

However, these challenges coexist with significant opportunities that can be strategically leveraged. The 78% inclusion rate of basic
ICT modules in TVET curricula provides a foundation for advanced digital skills development. This widespread recognition of
digital skills importance creates a platform for enhanced program development.

The research indicates that institutions with international partnerships demonstrate significantly higher digital integration success.
This finding suggests that strategic collaboration can accelerate transformation despite resource constraints. The University of
Johannesburg's Erasmus+ project in South Africa demonstrates how systematic digital transformation initiatives can achieve
comprehensive sector modernization within three-year implementation periods.

Mobile Learning Opportunities

The emergence of mobile learning platforms presents particular opportunities for Zimbabwe's context. Mobile phone penetration
exceeds 85% among TVET-age populations. This high penetration rate creates opportunities for mobile-first digital learning
strategies that could circumvent infrastructure limitations while providing accessible skills training.

Mobile learning approaches can address several challenges simultaneously. They reduce dependence on fixed infrastructure, lower
implementation costs, and provide flexible learning opportunities that accommodate students' diverse circumstances. The success
of mobile learning initiatives in other African contexts suggests significant potential for Zimbabwe's TVET sector.

Sustainable Funding Model Integration

The research reveals that current funding approaches in Zimbabwe's TVET sector lack integration and strategic coordination.
Government allocation of 2.3% of the education budget to TVET significantly constrains both operational effectiveness and digital
transformation potential. However, the analysis identifies significant untapped potential in alternative funding mechanisms. The
limited utilization of these mechanisms represents opportunities rather than insurmountable constraints.

Public-Private Partnership Potential

Public-private partnerships represent the most promising sustainable funding opportunity. Current implementation remains severely
underutilized, with formal PPP agreements existing for fewer than 15% of TVET institutions.

The research demonstrates that successful joint training programs achieve 89% graduate employment rates. This success rate
significantly exceeds the sector average of 33%. The correlation suggests that expanded PPP implementation could simultaneously
address funding constraints and skills mismatch challenges.

Botswana's comprehensive PPP policy framework, established in 2000, provides a replicable model for Zimbabwe's TVET sector.
The framework emphasizes clear regulatory structures, balanced risk distribution, and sustained stakeholder commitment. These
elements could be adapted to Zimbabwe's specific context and needs.

Revenue Diversification Opportunities

The 31% revenue contribution from student fees in private TVET institutions indicates significant potential for revenue
diversification in government institutions. International experience suggests that well-designed fee structures, combined with
scholarship programs for disadvantaged students, can enhance both financial sustainability and educational quality.

Revenue-generating activities currently contribute only 8% of operational budgets for participating institutions.

This low contribution suggests substantial potential for expansion through digital platforms and enhanced service delivery. Online
training programs, consultancy services, and technology transfer activities could significantly increase institutional revenue.

Skills Mismatch and Labour Market Alignment

The 67% unemployment rate among TVET graduates twelve months post-completion represents a fundamental system failure. This
rate indicates that current training approaches do not adequately prepare students for available employment opportunities. The
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research identifies five critical skills gaps, with digital literacy affecting 78% of graduates representing the most severe challenge.
This gap is particularly concerning given the increasing digitalization of all economic sectors.

However, the high success rates of joint training programs (89% employment within six months) demonstrate that industry-aligned
training approaches can effectively address skills mismatches. These programs succeed because they directly align training content
with industry needs and provide immediate employment pathways.

Digital Platform Solutions

The research suggests that digital platforms can facilitate industry-education linkages through virtual apprenticeships, remote
mentoring, and real-time curriculum updates based on labor market demands. These approaches can address skills mismatches
while reducing implementation costs.

Digital credentialing systems offer particular promise for recognizing diverse skills and competencies. These systems can bridge
gaps between formal and informal training while providing employers with reliable information about candidate capabilities.

Informal Sector Integration: Challenges and Opportunities

The informal sector's role in skills development, reaching 60% of Zimbabwe's workforce, presents both significant opportunities
and complex challenges for formal TVET system integration. Current analysis reveals three primary integration barriers that must
be addressed systematically.

Accreditation and Quality Assurance Challenges

The informal sector lacks standardized quality assurance mechanisms. This creates difficulties in recognizing skills acquired
through informal training. Unlike formal TVET programs, informal sector training does not follow structured curricula or
assessment standards. This makes it challenging to evaluate and certify competencies for formal recognition. Developing
accreditation systems for informal training requires balancing quality assurance with accessibility. Overly complex accreditation
processes could exclude many informal providers. However, insufficient quality controls could undermine the credibility of formal
TVET systems.

Successful regional examples provide potential solutions. Kenya's Recognition of Prior Learning (RPL) system allows informal
sector workers to demonstrate competencies through practical assessments. South Africa's Quality Council for Trades and
Occupations (QCTO) has developed flexible assessment methods for informal sector skills recognition. These models demonstrate
that digital credentialing platforms can bridge the gap between informal learning and formal certification.

Data Gaps and Documentation Issues

The informal sector suffers from significant data gaps regarding training programs, participant numbers, and outcomes. Most
informal training occurs without systematic documentation or tracking systems. This makes it difficult to assess the scope, quality,
and effectiveness of informal sector contributions to skills development.

Addressing data gaps requires systematic mapping of informal training activities. This mapping should identify providers, assess
program quality, and track employment outcomes. Digital platforms could facilitate this data collection while reducing costs and
improving accuracy. Digital platforms can address these documentation challenges. Ghana's digital apprenticeship platform has
successfully documented over 50,000 informal sector trainees. The platform tracks training progress, competency development,
and employment outcomes. Similar digital systems could capture Zimbabwe's informal sector training data while providing
pathways for formal recognition.

Fragmented Delivery Mechanisms

Informal sector training is delivered through multiple fragmented mechanisms. These include traditional apprenticeships, on-the-
job training, community-based programs, and family-based skill transfers. Each mechanism operates independently without
coordination or standardization. This fragmentation hinders systematic integration with formal TVET systems.

Creating coordination mechanisms for informal training requires balancing autonomy with standardization. Informal providers
value their flexibility and responsiveness to local needs. Integration strategies must preserve these advantages while improving
coordination and quality.

Digital integration platforms can provide coordination mechanisms. Rwanda's digital skills passport system connects various
training providers, including informal sector programs. The platform allows learners to accumulate credits from multiple sources
toward formal qualifications. This model demonstrates how digital technologies can create coherent pathways from fragmented
informal training to formal certification.

www.ijltemas.in Page 1041



Wy, INTERNATIONAL JOURNAL OF LATEST TECHNOLOGY IN ENGINEERING,

RSIS © ISSN 2278-2540 | DOI: 10.51583/IJLTEMAS | Volume X1V, Issue VI, June 2025
Digital Credentialing Solutions: Implementation Examples and Feasibility

Digital credentialing systems offer promising solutions for informal sector integration challenges. These systems can recognize
skills regardless of where they were acquired while providing quality assurance and progression pathways. Several African
countries have successfully implemented digital credentialing systems for informal sector integration.

South Africa's emerging digital badge systems provide models for recognizing informal sector skills while creating pathways to
formal qualifications.

Kenya's digital skills certification program has successfully integrated informal ICT training with formal education systems. The
program uses competency-based assessments to recognize skills regardless of training source. This approach could be adapted to
Zimbabwe's broader TVET context.

Nigeria's National Skills Qualification Framework includes provisions for informal sector recognition through digital badges and
micro-credentials. The system has certified over 100,000 informal sector workers since 2020.

Ethiopia's digital apprenticeship program uses mobile technology to connect informal sector masters with apprentices. The program
provides structured learning pathways and digital certification. Over 75,000 participants have completed the program, with 83%
securing formal employment within six months.

These examples demonstrate that digital credentialing platforms are feasible in African contexts. They can effectively integrate
informal sector training with formal TVET systems while maintaining quality standards and providing progression pathways.

Implementation Considerations for digital credentialing systems include technology requirements, quality assurance mechanisms,
and stakeholder acceptance. Successful implementation requires collaboration between formal institutions, informal providers, and
employers.

Technology platforms must be accessible and affordable for informal providers. Quality assurance mechanisms must be rigorous
enough to maintain credibility while remaining feasible for diverse providers. Employer acceptance requires demonstration of
credentialing system reliability and relevance.

Regional Learning and Adaptation

Comparative analysis with South Africa and Botswana reveals both the performance gaps facing Zimbabwe and the potential
pathways for improvement. These regional examples provide concrete evidence that significant improvement is achievable.

South Africa's 7.1 digital integration score and 67% graduate employment rate demonstrate achievable targets for Zimbabwe's
TVET sector development. The gap between current performance and regional standards indicates substantial room for
improvement.

Botswana's PPP Success

Botswana's success in PPP implementation (7.6/10 rating) offers particular insights for Zimbabwe. Botswana's approach emphasizes
clear regulatory frameworks, balanced risk distribution, and sustained stakeholder commitment. The research suggests that
Zimbabwe could adapt Botswana's PPP policy framework to TVET-specific contexts. This adaptation could potentially achieve
similar performance improvements while addressing Zimbabwe's unique challenges and opportunities. Key elements of Botswana's
success include comprehensive legal frameworks, transparent procurement processes, and effective performance monitoring. These
elements could be incorporated into Zimbabwe's TVET development strategy.

Regional Cooperation Benefits

The SADC TVET Strategic Framework revision provides multilateral policy support for regional cooperation in digital
transformation and funding model development. Zimbabwe's participation in regional initiatives could facilitate technology transfer,
best practice sharing, and coordinated funding approaches. Regional cooperation offers opportunities for sharing digital
transformation costs and expanding funding opportunities through multilateral partnerships. Collaborative approaches can achieve
economies of scale that individual countries cannot realize independently.

Integration Strategies for Digital Transformation and Sustainable Funding

The research identifies five key integration strategies as shown in Figure 1 that can synergistically address both digital
transformation and sustainable funding challenges. These strategies recognize the interconnected nature of funding and technology
challenges.

Strategy 1: Digital-PPP Integration

Combining private sector digital expertise with public sector accessibility mandates through comprehensive partnership agreements
offers significant potential. This approach leverages private sector technology capabilities while ensuring public access and
affordability.
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Successful digital-PPP integration requires clear agreements about technology standards, access requirements, and benefit sharing.
Partners must align on objectives while maintaining their distinct capabilities and responsibilities.

Figure 1: Digital Funding Integration Framework
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Strategy 2: Technology-Enhanced Revenue Generation

Utilizing digital platforms to expand TVET institutions' revenue-generating capabilities through online training, consultancy
services, and technology transfer creates sustainable funding streams. These approaches can generate revenue while advancing
digital transformation objectives. Online training programs can reach broader audiences while reducing delivery costs. Consultancy
services can leverage institutional expertise while generating revenue. Technology transfer activities can commercialize innovations
while supporting industry development.

Strategy 3: Industry 4.0 Training Centers

Establishing specialized facilities that combine advanced digital technologies with industry partnerships creates sustainable funding
through training services while advancing digital transformation. These centers can serve multiple institutions while sharing costs
and expertise.

Industry 4.0 training centers require significant initial investment but can generate substantial revenue through specialized training
services. They can also attract international partnerships and donor funding due to their innovation focus.

Strategy 4: Digital Skills Certification Systems

Developing comprehensive digital credentialing that enhances graduate employability while creating revenue streams for
institutions addresses both skills mismatches and funding challenges. These systems can recognize diverse learning pathways while
maintaining quality standards. Digital certification systems can generate revenue through assessment fees while improving graduate
employment outcomes. They can also facilitate industry partnerships by providing reliable skills verification.

Strategy 5: Regional Cooperation Platforms

Leveraging SADC frameworks to share digital transformation costs and expand funding opportunities through multilateral
partnerships offers economies of scale. Regional cooperation can achieve objectives that individual countries cannot accomplish
independently. Regional platforms can facilitate technology sharing, joint procurement, and coordinated funding strategies. They
can also support cross-border skills recognition and labor mobility.

Risk Analysis: Implications of Policy Inaction

The consequences of failing to act decisively on TVET digital transformation and funding challenges extend far beyond the
education sector. Understanding these implications is crucial for motivating urgent action and sustained commitment.

Consequences of Delayed Reform Implementation

The research findings indicate that Zimbabwe faces a critical five-year window for implementing comprehensive TVET sector
reforms. Failure to act decisively within this timeframe will result in compounding negative consequences that will be increasingly
difficult and expensive to address.
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Immediate Risks (1-2 Years)

Accelerating Skills Obsolescence: Without digital transformation, current TVET graduates will face even greater employability
challenges as the digital economy expands.

Widening Digital Divide and Deepening Skills Mismatch: The gap between Zimbabwe and regional counterparts will increase,
making future catch-up more difficult and expensive. Without intervention, the gap between TVET graduate skills and labor market
requirements will continue widening. Technological change is accelerating across all economic sectors. Traditional training
approaches cannot keep pace with evolving skill requirements. The current 67% graduate unemployment rate could increase further
as skills become increasingly obsolete.

Continued Youth Unemployment Growth: The 47% youth unemployment rate will likely exceed 55% without intervention,
creating social instability risks. The pace of technological change means that existing skills become obsolete more rapidly. Young
people entering the labour market will face even greater challenges securing employment.

Limited Industrial Development: Modern industrial development requires skilled workers capable of operating advanced
technologies. Without TVET modernization, Zimbabwe will remain dependent on low-skill, low-value economic activities. This
dependence limits economic growth potential and perpetuates poverty cycles.

Digital Divide Expansion: The gap between digitally skilled and unskilled populations will widen rapidly. This divide will affect
not only employment opportunities but also access to services, information, and civic participation. The consequences will persist
across generations.

Innovation Capacity Limitations: Without skilled technical workers, Zimbabwe's capacity for innovation and technology
adoption will remain limited. This limitation affects all economic sectors and reduces the country's ability to adapt to changing
global conditions.

Medium-Term Consequences (3-5 Years)

Economic Competitiveness Decline: Zimbabwe's economy will become increasingly uncompetitive as skilled workforce
requirements shift toward digital competencies. Zimbabwe's economic competitiveness depends increasingly on skilled workforce
availability. Countries with more advanced TVET systems will attract investment and economic opportunities that Zimbabwe
cannot access. The gap between Zimbabwe's digital integration score (3.4) and regional leaders (7.1) will translate into reduced
economic opportunities.

Brain Drain Acceleration: Skilled youth will migrate to countries with better digital infrastructure and employment opportunities.
Investment Deterrent: Foreign investors will avoid Zimbabwe due to skills shortages and inadequate digital infrastructure.

Informal Sector Expansion: Without formal sector opportunities, more youth will enter the informal economy, reducing tax
revenue and economic productivity.

Dependency on Technology Imports: Limited local technical capacity will increase dependence on imported technologies and
expertise. This dependency creates economic vulnerabilities and limits opportunities for local value addition.

Long-Term Implications (5+ Years)
Structural Economic Stagnation: Zimbabwe risks becoming locked into low-productivity, low-technology economic activities.
Intergenerational Poverty: Limited skilled employment opportunities will perpetuate poverty cycles across generations.

Social Fragmentation: High youth unemployment and limited opportunities will contribute to social unrest and political instability.
Young people without economic opportunities may engage in activities that undermine social cohesion and political stability. The
social costs of inaction extend far beyond education sector impacts.

Technological Dependence: Without local digital skills development, Zimbabwe will become increasingly dependent on imported
technology and expertise.

Widening Inequality: Those with access to quality digital skills training will have significantly better economic opportunities than
those without. This disparity will exacerbate existing inequalities and create new forms of digital divide. Rural and disadvantaged
communities will be particularly affected.

Demographic Pressure Amplification

Zimbabwe's demographic profile intensifies these risks. The youth population (15-24 years) is projected to increase by 23% over
the next decade. Without significant expansion of TVET capacity and digital transformation, the youth unemployment crisis will
worsen exponentially. Current projections suggest that youth unemployment could reach 65% by 2030 without intervention.
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Technological Change Acceleration

The pace of technological change in the Fourth Industrial Revolution means that delays in digital transformation will create
exponentially larger gaps to bridge. Technologies that are emerging today will be standard requirements within five years.
Zimbabwe's current 3.2 digital integration score could drop to 2.0 relative to regional progress without immediate action.

Regional Competitive Disadvantage

South Africa and Botswana continue advancing their TVET digital transformation initiatives. Zimbabwe's delayed action will result
in permanent competitive disadvantage within the SADC region. This will affect trade relationships, investment flows, and regional
integration opportunities.

Opportunity Costs

Lost Development Potential: Every year of delayed action represents lost opportunities for economic development and poverty
reduction. The cumulative effect of these losses becomes increasingly significant over time.

Increased Intervention Costs: Delayed action will require more expensive interventions to achieve the same outcomes. Early
action is more cost-effective than remedial measures implemented after problems have worsened.

Reduced International Support: Development partners and investors may redirect resources to countries demonstrating stronger
commitment to TVET modernization. Delayed action could result in reduced access to international funding and technical
assistance.

Urgency of Action

The implications of inaction demonstrate the urgent need for comprehensive TVET sector reform. The window for effective
intervention is narrowing as technological change accelerates and regional competitors advance their systems. However, the
research also demonstrates that effective action is possible. Regional examples provide roadmaps for success. International support
is available for countries demonstrating commitment to reform. The technical solutions exist and can be adapted to Zimbabwe's
context.

Path Forward

The research provides a clear path forward through integrated digital transformation and sustainable funding strategies. Success
requires sustained political commitment, stakeholder coordination, and adequate resource mobilization. However, the potential
benefits justify the required investments and efforts.

Zimbabwe's TVET sector can become a regional leader in digital transformation while creating sustainable pathways for youth
employment and economic development. This transformation requires recognition that digital transformation and sustainable
funding represent interconnected rather than separate challenges. Integrated solutions that address both simultaneously offer the
greatest potential for meaningful impact.

The choice facing Zimbabwe is clear: act decisively now to modernize the TVET sector, or face escalating economic and social
consequences that will be increasingly difficult and expensive to address. The research provides the evidence base and strategic
direction for effective action. The remaining requirement is the political will and stakeholder commitment to implement
comprehensive reforms.

VI. Conclusion

This research demonstrates that Zimbabwe's TVET sector faces significant challenges in both digital transformation and sustainable
funding. However, the sector possesses substantial opportunities for integrated solutions that can address youth unemployment and
skills mismatches effectively. The current state of digital integration reveals both the urgency of action and the potential for
meaningful improvement.

Current State Assessment

The current state of digital integration shows concerning gaps. Only 23% of institutions utilize comprehensive digital learning
platforms. This low adoption rate reflects broader systemic challenges including infrastructure limitations, funding constraints, and
policy gaps. However, these challenges are not insurmountable when viewed in regional context. Successful regional examples
provide concrete evidence of achievable improvement. South Africa's systematic digital transformation initiatives and Botswana's
comprehensive PPP frameworks demonstrate replicable models for Zimbabwe's TVET development. These examples show that
significant progress is possible within reasonable timeframes.

Interconnected Solutions

The findings indicate that digital transformation and sustainable funding models are inherently interconnected rather than separate
challenges. Digital technologies can enhance TVET sustainability through improved efficiency, expanded access, and industry

www.ijltemas.in Page 1045

—————————————— MANAGEMENT & APPHIED SCIENCE(HWLTEMAS)—



Wy, INTERNATIONAL JOURNAL OF LATEST TECHNOLOGY IN ENGINEERING,

RSIS © ISSN 2278-2540 | DOI: 10.51583/IJLTEMAS | Volume X1V, Issue VI, June 2025

relevance. Simultaneously, sustainable funding mechanisms enable the infrastructure investments and capacity development
required for successful digital transformation. This interconnection suggests that integrated approaches will be more effective than
addressing challenges separately. Strategies that simultaneously advance digital transformation and funding sustainability can
achieve synergistic benefits that exceed the sum of individual interventions.

Critical Success Factors

The research identifies five critical success factors for integrated digital-funding strategies. These include stakeholder alignment,
policy framework development, infrastructure investment, capacity building, and performance monitoring. Success requires
coordinated attention to all factors rather than piecemeal approaches. Stakeholder alignment emerges as particularly crucial given
the multi-sectoral nature of TVET challenges. Government, private sector, development partners, and educational institutions must
coordinate their efforts to achieve meaningful progress.

Opportunities for Impact

Youth unemployment exceeding 47% and graduate employment rates of only 33% within twelve months demonstrate the urgency
of comprehensive TVET sector reform. However, these statistics also indicate the potential impact of successful interventions.
Improving graduate employment rates to regional standards could significantly reduce youth unemployment and contribute to
economic development.

The informal sector's significant role in skills development presents particular opportunities for digital integration and formal
recognition. Digital credentialing systems and online training platforms can bridge formal-informal sector gaps while expanding
TVET reach and sustainability.

Regional cooperation through SADC frameworks offers additional opportunities for sharing digital transformation costs, expanding
funding sources, and accelerating best practice adoption. Zimbabwe's participation in regional initiatives can facilitate technology
transfer and coordinated funding approaches that individual countries cannot achieve independently.

Risk Analysis of Policy Inaction

The risk analysis reveals that Zimbabwe faces a critical five-year window for implementation. Delayed action will result in
compounding negative consequences that will be increasingly difficult and expensive to address. The demographic pressure of
expanding youth populations combined with accelerating technological change creates urgent imperatives for immediate
intervention.

VII. Recommendations

Based on the research findings, this study recommends strategic interventions for integrating digital transformation and sustainable
funding models in Zimbabwe's TVET sector. The recommendations are organized by implementation timeline to facilitate planning
and resource allocation. This approach aligns with public sector budgeting cycles and donor engagement strategies.

Implementation Timeline and Phased Approach

Based on the research findings, this study recommends a phased implementation approach organized by short, medium, and long-
term priorities to align with public sector budgeting and donor engagement strategies as shown in Table 4. Since technological
change continue accelerating, failure to implement comprehensive TVET reforms will make catch-up increasingly difficult.

Table 4: Implementation Timeline and Phased Approach

Implementation Phase Timeline Priority Actions Expected Outcomes

Phase 1: Foundation 0-18 months Policy framework development, PPP Regulatory clarity, stakeholder
legislation, digital infrastructure alignment, baseline establishment
assessment

Phase 2: 12-36 months | Digital infrastructure upgrade, capacity Improved connectivity, enhanced

Infrastructure building programs, pilot PPP initiatives lecturer capabilities, partnership

models

Phase 3: Integration 24-60 months | Full-scale digital transformation, Systematic digital integration,
comprehensive PPP implementation, sustainable funding models,
regional cooperation improved outcomes

Short-Term Priorities (0-18 months)

These immediate actions establish foundations for comprehensive TVET transformation. They require urgent attention and can be
implemented with existing resources and institutional capacity.
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Policy and Regulatory Framework Development

Establish a National TVET Digital Transformation Strategy that integrates funding mechanisms, performance targets, and
implementation timelines. This strategy should include specific provisions for public-private partnerships, technology adoption
standards, and quality assurance frameworks.

Develop comprehensive PPP legislation specifically addressing TVET sector needs, including risk distribution mechanisms,
benefit sharing arrangements, and performance monitoring systems. The legislation should draw from Botswana's successful PPP
policy framework while addressing Zimbabwe's specific contexts.

Create a National TVET Digital Transformation Fund combining government allocation, donor contributions, and private sector
investment. The fund should prioritize infrastructure development, capacity building, and innovation initiatives that demonstrate
sustainable impact.

Stakeholder Engagement and Partnerships

Develop industry advisory councils for each TVET institution with formal roles in curriculum development, technology planning,
and graduate placement. Councils should include both large employers and small business representatives.

Establish international partnership programs with technical education institutions in developed countries, focusing on
technology transfer, capacity building, and funding mobilization. The University of Johannesburg's Erasmus+ project provides a
replicable model.

Medium-Term Priorities (12-36 months)

These interventions build on short-term foundations to achieve systematic sector transformation. They require sustained
commitment and coordinated implementation across multiple stakeholders.

Infrastructure and Technology Development

Implement a phased digital infrastructure upgrade program focusing initially on reliable internet connectivity and power
supply stabilization. Priority should be given to institutions serving high-unemployment regions and those with strong industry
partnerships.

Establish Regional Centers of Excellence for specific digital technologies (Al, VR, IoT) that can serve multiple institutions while
sharing costs and expertise. These centres should operate on PPP models with industry partners providing equipment and expertise.

Develop mobile-first digital learning platforms that can operate effectively with limited bandwidth and intermittent connectivity.
These platforms should integrate with existing TVET curricula while providing pathways for continuous skills updating.

Funding Model Innovation

Create TVET Innovation Bonds that enable private sector investment in TVET digital transformation with guaranteed returns
linked to graduate employment outcomes. This mechanism can provide sustainable funding while ensuring industry relevance.

Establish sector-specific training levies similar to South Africa's Skills Development Fund, requiring employers to contribute to
skills development or face additional taxation. Revenue should fund both digital infrastructure and training program development.

Develop institutional revenue diversification programs enabling TVET colleges to generate income through consultancy
services, technology transfer, and community training. Digital platforms can expand these revenue opportunities beyond traditional
geographic limitations.

Long-Term Priorities (24-60 months)

These strategic initiatives achieve comprehensive sector transformation and establish Zimbabwe as a regional leader in TVET
innovation. They require sustained investment and institutional development.

Curriculum and Program Development

Implement competency-based training programs aligned with Fourth Industrial Revolution skill requirements, utilizing digital
assessment tools and industry-validated standards. Programs should include both technical skills and essential soft skills identified
in the research.

Create digital apprenticeship programs combining traditional workplace learning with virtual reality simulations and online
mentoring. These programs should involve multiple industry partners and provide pathways to formal qualifications.

Establish formal recognition systems for informal sector skills through digital credentialing and assessment platforms. This
system should create bridges between informal training and formal TVET qualifications.
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Institutional Capacity Building

Implement comprehensive lecturer digital skills development programs following South Africa's systematic approach. Training
should include both technical skills and digital pedagogy methods, with ongoing support and professional development
opportunities.

Create institutional leadership development programs focusing on digital transformation management, PPP negotiation, and
strategic planning. Leaders should be equipped to navigate complex stakeholder relationships and implementation challenges.

Establish quality assurance systems for digital learning programs that ensure standards while enabling innovation. Systems should
be compatible with regional SADC frameworks and international best practices.

Regional Cooperation and Monitoring

Create regional cooperation mechanisms within SADC frameworks for sharing digital transformation costs, best practices, and
technology resources. Zimbabwe should actively participate in regional TVET development initiatives.

Implement comprehensive performance monitoring systems tracking both digital transformation progress and funding
sustainability indicators. Monitoring should include graduate employment outcomes, industry satisfaction rates, and technology
utilization metrics.

Establish regular stakeholder feedback mechanisms ensuring continuous improvement in program delivery and industry
alignment. Feedback systems should utilize digital platforms for efficiency and broader participation.

Implementation Success Factors

These recommendations require coordinated implementation over the five-year period, with particular attention to:

Sustained Political Commitment: Government leadership must maintain consistent support across electoral cycles
Stakeholder Engagement: Industry, institutions, and communities must be actively involved in planning and implementation
Adequate Funding Mobilization: The proposed integrated funding mechanisms must be operationalized effectively
Performance Monitoring: Regular assessment and adjustment of strategies based on outcomes and changing contexts
Regional Coordination: Active participation in SADC initiatives and bilateral partnerships

Figure 2: Implementation Success Factors for Five Year Plan
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The implementation of these recommendations can position Zimbabwe's TVET sector as a regional leader in digital transformation
while creating sustainable pathways for youth employment and economic development. However, success requires recognition that
digital transformation and sustainable funding represent interconnected rather than separate challenges, demanding integrated
solutions that address both simultaneously.
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