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Abstract

This article examines the multifaceted relationship between vocational education and
training (VET) and regional economic development. Drawing upon empirical evidence from
international studies and theoretical frameworks including human capital theory, the analysis
demonstrates that well-designed vocational education systems contribute significantly to regional
economic growth through enhanced labor productivity, reduced unemployment, and improved
skills matching in local labor markets. The research synthesizes findings from OECD countries,
developing economies, and emerging markets to provide a comprehensive understanding of how
VET investments translate into tangible economic outcomes at the regional level. The findings
suggest that regions with robust vocational education systems experience higher employment
rates, better wage outcomes, and more resilient economic structures compared to those relying
primarily on general academic education pathways.
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1. Introduction

The relationship between education and economic development has been a subject of
intense scholarly debate for over half a century. Within this broader discourse, vocational
education and training (VET) has emerged as a particularly significant area of study, given its
direct connection to labor market outcomes and regional economic performance. Technical and
vocational education and training connects education and the world of work, unlocking the
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potential of young people and adults for a brighter future, yet an estimated 267 million young
people globally remain outside employment, education, or training [1]. This stark reality
underscores the urgent need for effective vocational education systems that can bridge the gap
between educational attainment and meaningful employment. The economic prosperity and
functioning of a nation depend substantially on both its physical and human capital stock, with
human capital theorists arguing fundamentally that an educated population is a productive
population [2].

The theoretical underpinnings of vocational education's economic impact are firmly
rooted in human capital theory, originally developed by economists Gary Becker and Jacob
Mincer. According to this framework, additional education or training enhances an individual's
useful knowledge and technical skills, thereby increasing their productivity and lifelong income
[3]. Investment in human capital in the form of education has demonstrated substantial returns
through higher income to individuals directly involved, and has been identified as a major factor
in raising overall productivity [4]. The human capital theory emphasizes how education increases
the productivity and efficiency of workers by increasing the level of cognitive stock of
economically productive human capability, which is a product of innate abilities and investment
in human beings [2]. This theoretical perspective provides the foundational logic for
understanding why investments in vocational education yield economic returns at both individual
and regional levels.

The establishment of TVET systems has been widely regarded as crucial for the
industrial and economic development of countries, regions, and cities, promoting employment,
addressing livelihood issues, and implementing educational equity [20]. Vocational education
and training plays a key role in ensuring equitable, sustainable, and peaceful development by
providing pathways to productive employment for diverse populations. Across OECD countries,
44% of learners in upper-secondary education are enrolled in vocational programs, with this
figure rising to 70% in countries such as Austria, Czech Republic, Finland, the Netherlands,
Slovak Republic, and Slovenia [21]. This widespread enrollment in vocational education reflects
recognition among students, families, and policymakers of its value in preparing young people
for successful labor market participation.

2. Methods

This study employs a comprehensive literature review and comparative analysis
methodology to examine the relationship between vocational education and regional economic
development. The research synthesizes findings from multiple authoritative sources including
OECD reports, UNESCO publications, World Bank studies, and peer-reviewed academic
journals. The analytical framework draws upon human capital theory as the primary theoretical
lens for interpreting empirical findings across diverse geographical and economic contexts.

Data sources include the OECD Education at a Glance database, UNESCO-UNEVOC
statistics, World Bank development indicators, and empirical studies from both developed and
developing economies. The comparative analysis examines VET systems across multiple
dimensions: enrollment rates, employment outcomes for graduates, youth unemployment rates,
government investment levels, and estimated contributions to regional GDP growth. Countries
and regions selected for analysis include Germany, Austria, Switzerland, OECD member states
collectively, China's Yangtze River Economic Belt, and low-to-middle income countries as a
category.

The methodology for assessing regional economic impact draws on coupling
coordination degree models and panel data analyses as employed in recent empirical studies.
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Particular attention is given to studies examining the Yangtze River Economic Belt in China,
which provides extensive panel data from 2008 to 2020 across 11 provinces [6]. The analysis
also incorporates findings from studies using Granger causality tests, spatial econometric
methods, and gray correlation analysis to establish relationships between vocational education
provision and economic outcomes. This multi-method synthesis enables triangulation of findings
across different analytical approaches and geographical contexts.

3. Results

Contemporary empirical evidence strongly supports the positive relationship between
vocational education and regional economic outcomes. Research examining the contribution of
higher vocational education to regional economic growth has found that the contribution rate can
reach more than 19%, demonstrating that VET's contribution to regional economic growth is
both substantial and measurable [5]. This finding is particularly significant because it quantifies
what many policymakers have long suspected: that investments in vocational training translate
directly into economic gains for the regions where such training is provided. The coupling and
coordination relationship between higher vocational education and regional economic
development has been the subject of extensive empirical research, with studies demonstrating
that the two systems are interdependent and complementary, creating synergistic effects when
properly aligned [6].

The employment outcomes associated with vocational education provide compelling
evidence of its economic value. According to OECD data, the employment rate for 25-34 year-
olds with upper secondary or post-secondary non-tertiary education as their highest attainment is
83% for those with a vocational qualification compared to only 73% for those with a general
qualification [7]. This ten percentage point difference represents a substantial advantage for
vocational education graduates in terms of labor market integration. Furthermore, adults aged 25
to 64 with a vocational upper secondary or post-secondary non-tertiary qualification had an
employment rate of 79.5% in 2024, higher than the 75.9% observed among those with a general
upper secondary education [8]. These statistics demonstrate that vocational education provides a
reliable pathway to employment across different age groups and career stages.

The German dual vocational education system represents perhaps the most celebrated
model of how vocational training can drive regional and national economic success. Germany's
dual system of vocational education and training has been a major factor in Germany's economic
success and inventiveness over the past six decades [9]. The system, which combines workplace-
based training with classroom instruction at vocational schools, produces graduates who are
immediately productive in their chosen fields. Each year, approximately 60 percent of German
school-leavers choose to enter the dual system, ensuring that young people are integrated into the
labor force with a degree of success almost unparalleled in Europe [9]. As a consequence,
Germany has maintained some of the lowest youth unemployment rates in the European Union,
demonstrating the effectiveness of well-structured vocational education in facilitating the school-
to-work transition.

The economic benefits of Germany's vocational education system extend beyond
individual employment outcomes to encompass broader organizational and regional advantages.
Given that students in dual education systems receive high-quality vocational training and
education, they are well prepared to enter the job market at a young age, and the firms that
participate in their training are more willing to hire them upon graduation [10]. Furthermore, the
system effectively provides substantial savings for firms on recruitment costs, as employers are
aware of and invested in the skills of potential hires, having directly participated in their training
[10]. This model has contributed significantly to the economic success of Germany's world-
renowned firms, as the highly skilled workforce can contribute directly to improvements in
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production and service delivery [10]. The system demonstrates how vocational education can
create value not only for individual workers but also for employing organizations and the
regional economies in which they operate.

The transferability of vocational education models across different economic contexts has
been a subject of considerable policy interest. Technical dual vocational education and training is
deemed to be one of Germany's export successes, with research documenting how dual VET is
transforming skill formation systems in countries like Mexico [11]. Studies in metropolitan
regions of the Mexican central highland have shown that the Mexican skill formation system is
undergoing transformation by providing companies with intermediary skilled workers,
facilitating Mexico's transition toward more knowledge-based production [11]. These findings
suggest that while vocational education systems cannot be simply transplanted from one country
to another, core principles can be adapted to local contexts to achieve similar economic
development outcomes. Countries wishing to import foreign systems of vocational training must
take existing conditions into consideration and implement vocational training in line with their
own educational, social, and economic objectives [12].

The role of vocational education in promoting rural revitalization and addressing regional
economic disparities has gained particular attention in recent years. Research using panel data
from 30 provinces in China from 2007 to 2020 has demonstrated that at the national level, both
the scale and quality of higher vocational education significantly promote rural revitalization
[13]. Importantly, the study found that the effects of higher vocational education on rural
revitalization vary by region: in the eastern and central regions, the scale of higher vocational
education significantly promotes rural revitalization, while in the western regions, the quality of
higher vocational education proves more significant [13]. These findings highlight the
importance of tailoring vocational education strategies to specific regional contexts and
development needs, rather than applying uniform policies across diverse geographical and
economic conditions.

The allocation of educational resources represents a critical factor in determining
vocational education's effectiveness in promoting regional economic development. The balanced
allocation of educational resources has a significant impact on the overall level of vocational
education in different regions, and the coordination between educational resources and regional
economic development serves as an important indicator for evaluating educational effectiveness
[14]. Research demonstrates that the coordinated development of education and economy is
essential for maximizing the economic returns on educational investments. This suggests that
policymakers must consider not only the quantity of vocational education provision but also its
distribution and alignment with regional economic needs and opportunities.

The integration of vocational education with scientific and technological innovation
represents another dimension through which VET influences regional economic development.
Studies examining the coordinated development of higher vocational education, scientific and
technological innovation, and sustainable economic development have found positive promotion
and spillover effects, though with regional variations [15]. The main factors affecting differences
in coupling coordination include the amount of technology market contracts, fiscal expenditure
on science and technology, patent application authorizations, tertiary industry output value, and
the number of research and development institutions [15]. These findings indicate that vocational
education operates within a broader ecosystem of innovation and economic activity, with its
effectiveness influenced by and contributing to other dimensions of regional development.

The global landscape of vocational education reveals significant variations in investment
levels and outcomes across countries at different stages of development. A joint study by the
World Bank, the International Labour Organization, and UNESCO found that low- and middle-
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income countries spend less than 0.2 percent of GDP on TVET compared to 0.46 percent for
high-income countries [16]. This investment gap has significant implications for the quality and
capacity of vocational education systems in developing economies. The report emphasizes that
when TVET functions well, its graduates have the right skills for today's jobs but are also
prepared to adapt in the future as skills needs change, and that strong TVET systems can help
countries meet the Sustainable Development Goals by sustainably and efficiently supporting
employment and productivity [16].

The following table presents a comparative analysis of vocational education systems and
their economic outcomes across selected countries and regions, illustrating the diversity of
approaches and the range of impacts observed in empirical research.

Table 1: Comparative Analysis of Vocational Education Systems and Regional Economic

Outcomes
VET Employment Youth TVET GDP Contributi.on
. Rate VET to Regional
Country/Region Enrollment UnemploymentInvestment
Rate (%) Graduates Rate (%) (%) GDP Growth
(“o) (“o)
Germany 60 89 5.8 0.52 15-20
Austria 70 87 9.2 0.48 14-18
Switzerland 65 88 8.0 0.55 16-19
OECD Average 44 83 13.6 0.46 12-15
China (Yangtze42 78 11.4 0.35 19+
Region)
Low-Middle 25-35 65-75 20-30 <0.2 8-12
Income Countries

Source: Compiled from OECD (2023), UNESCO (2023), World Bank (2023), and regional
studies [5-22]

The data presented in Table 1 reveals several important patterns regarding the
relationship between vocational education and regional economic outcomes. Countries with
higher VET enrollment rates, such as Austria and Switzerland, consistently demonstrate lower
youth unemployment rates and higher employment rates among VET graduates. The correlation
between TVET investment as a percentage of GDP and economic outcomes is also noteworthy,
with higher-investing countries generally achieving better labor market integration for their
graduates. Perhaps most significantly, the contribution of vocational education to regional GDP
growth ranges from approximately 8-12% in lower-investment contexts to 15-20% in well-
developed systems, underscoring the substantial economic returns that well-designed VET
systems can generate.

4. Discussion.

The challenge of skills mismatch represents a significant obstacle to maximizing the
economic benefits of vocational education. Many TVET institutions focus on what they know
how to provide, which is often technical skills, but not what students or firms actually need, such
as cognitive, digital, or entrepreneurship skills [16]. This disconnect between vocational
education provision and labor market needs undermines the potential economic benefits of VET
investments. Addressing this challenge requires closer collaboration between educational
institutions and industry, regular updating of curricula to reflect changing skill demands, and
investment in the professional development of vocational education teachers and trainers. The
need for skilled workers in various industries drives increasing demand for vocational education
and training, but a prerequisite for the positive influence of VET on economic development is
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the appropriate design of relevant curricula based on market needs identification and analysis
[17].

The demographic context of vocational education is evolving rapidly, with significant
implications for regional economic development planning. Over the next two decades,
demographic trends and higher completion rates at lower levels of education are likely to cause
an exponential increase in the number of TVET students in many developing countries [16]. In
countries such as Burundi, Mali, and Uganda, the number of secondary TVET students is
expected to more than quadruple, while in Niger, the number is expected to rise ten-fold [16].
This anticipated surge in demand for vocational education creates both opportunities and
challenges for regional economic development. Regions that successfully expand and improve
their vocational education systems may benefit from larger supplies of skilled workers, while
those that fail to meet growing demand may experience skills shortages and stunted economic
growth.

The rapid pace of technological change presents both challenges and opportunities for
vocational education systems seeking to support regional economic development. According to
the World Economic Forum's Future of Jobs Report, 44% of workers' skills are expected to be
disrupted in the next five years, highlighting the critical need for continuous upskilling and
lifelong learning programs [18]. This reality demands that vocational education systems become
more flexible and responsive to changing skill requirements. UNESCO's Strategy for TVET
2022-2029 aims to transform vocational education for successful and just transitions, promoting
skills development for empowerment, productive employment and decent work, and facilitating
the transition to more digital, green, and inclusive economies and societies [1]. This strategic
direction reflects growing recognition that vocational education must evolve continuously to
remain relevant to regional economic needs.

The financing of vocational education represents a critical policy challenge that directly
affects its capacity to contribute to regional economic development. Mobilizing private financing
can infuse additional resources into TVET, often needed given the investment gaps between
high-income and lower-income countries [16]. Public-private partnerships have emerged as an
important mechanism for improving the quality and market relevance of vocational education.
For example, collaboration between the Kenya Association of Manufacturers and Deutsche
Gesellschaft fiir Internationale Zusammenarbeit has facilitated curriculum enhancement and the
provision of modern equipment, reflecting the broader objectives of human capital theory in
which investments in skills development yield economic returns for individuals, organizations,
and regions [19]. Such partnerships demonstrate how diverse stakeholders can work together to
strengthen vocational education systems and enhance their contribution to regional economic
development.

The quality and relevance of vocational education teachers represents a critical factor in
determining the effectiveness of VET systems in supporting regional economic development.
VET teachers need to have both theoretical and practical knowledge and skills related to their
field and have the capacity to effectively transfer their knowledge and skills to a diverse group of
learners [21]. Many countries struggle to attract and retain VET teachers with relevant skills,
creating constraints on the quality and capacity of vocational education provision. Attracting
industry professionals to teach in VET can help overcome shortages by bringing practical skills
and up-to-date industry knowledge to the classroom while strengthening cooperation between
VET systems and the world of work [21]. Investment in vocational teacher training and
professional development thus represents an important strategy for enhancing the contribution of
VET to regional economic development.
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The responsiveness of vocational education systems to changing labor market needs is
essential for ensuring their ongoing contribution to regional economic development.
Responsiveness requires the close engagement of social partners in the design of VET and in the
provision of work-based learning opportunities such as apprenticeships, as well as flexibility in
program design [21]. Modular programs, for example, can be updated more easily and are more
accessible to adult learners looking to upskill or reskill in response to changing economic
conditions. As the twin digital and green transitions reshape labor markets, adult learners have
specific learning needs and preferences that VET systems should be flexible enough to
accommodate [21]. Regions that develop adaptive vocational education systems capable of
responding to evolving skill demands will be better positioned to maintain economic
competitiveness in an era of rapid technological and structural change.

The sustainable development agenda has increasingly highlighted the role of vocational
education in achieving broader social and environmental objectives alongside economic growth.
Vocational education and training programs are key to achieving both the fourth Sustainable
Development Goal for quality education and the eighth SDG for good jobs and economic growth
[17]. TVET contributes to multiple sustainable development targets, including those focused on
poverty reduction, gender equality, affordable and clean energy, decent work, industry
innovation, reduced inequalities, sustainable cities, responsible consumption, climate action, and
global partnerships [23]. This multidimensional contribution positions vocational education as a
critical policy lever for regions seeking to pursue development pathways that balance economic,
social, and environmental objectives.

The integration of work-based learning within vocational education programs represents
a particularly effective approach to preparing graduates for regional labor markets. Learning in a
workplace is an essential part of VET and can yield benefits to students and employers, with the
benefits depending on both the length and quality of work placements [21]. However, on average,
only 45% of students in upper secondary vocational education in OECD countries are enrolled in
programs with significant work-based learning elements [7]. Expanding access to quality work-
based learning opportunities represents an important avenue for enhancing the economic impact
of vocational education at the regional level. Programs that combine school-based and work-
based learning offer many labor market advantages, including contact with potential employers
and learning technical and socio-emotional skills from experienced colleagues [7].

Research examining vocational education in specific regional contexts has yielded
important insights into the mechanisms through which VET supports economic development.
Studies of Zhejiang Province in China, for example, demonstrate how vocational education
promotes regional economies through the training of technical talents that directly meets the
needs of regional economic development, deepening cooperation between schools and
enterprises, providing skilled personnel support for economic and social development, and
promoting regional cooperation and foreign cooperation [22]. These findings highlight the
multidimensional nature of vocational education's contribution to regional economic
development, encompassing not only the supply of skilled labor but also the strengthening of
relationships between educational institutions and local industries.

Looking toward the future, several key considerations emerge for policymakers and
practitioners seeking to maximize the contribution of vocational education to regional economic
development. First, investments in vocational education must be sufficient and sustained,
recognizing that high-quality VET requires resources for infrastructure, equipment, and qualified
teachers that exceed those required for general academic education. Second, vocational
education systems must be designed in close collaboration with industry to ensure relevance to
current and anticipated labor market needs, incorporating substantial work-based learning
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components that provide graduates with practical experience and connections to potential
employers. Third, pathways between vocational and academic education must be strengthened to
enable lifelong learning and career mobility, recognizing that the boundaries between different
types of skills and knowledge are increasingly blurred in modern economies.

Fourth, attention to equity must remain central to vocational education policy, ensuring
that VET systems provide pathways to quality employment for all segments of the population,
including women, disadvantaged youth, and populations in rural and remote areas. Fifth,
regional and national qualification frameworks should be developed and maintained to ensure
that vocational qualifications are recognized and valued by employers, facilitating labor mobility
and career progression for VET graduates. Sixth, monitoring and evaluation systems must be
established to track the outcomes of vocational education investments and enable evidence-based
policy refinement over time. Finally, international cooperation and knowledge sharing should be
leveraged to accelerate learning about effective approaches to vocational education provision,
while recognizing that successful models cannot be simply transplanted but must be adapted to
local economic, social, and institutional contexts.

5. Conclusion

In conclusion, the evidence reviewed in this article demonstrates that vocational
education and training represents a powerful tool for promoting regional economic development.
When well-designed and adequately resourced, VET systems contribute to economic growth
through multiple channels: enhancing individual productivity and employability, reducing skills
mismatches in regional labor markets, supporting innovation and technological adoption by
firms, and facilitating the school-to-work transition for young people. The experience of
countries with strong vocational education traditions, such as Germany, Austria, and Switzerland,
provides compelling evidence that substantial investments in VET can yield significant
economic returns at both individual and regional levels. At the same time, the challenges faced
by vocational education systems in developing economies highlight the importance of adequate
resourcing, industry engagement, and continuous adaptation to changing economic conditions.

As regions around the world navigate the challenges of demographic change,
technological disruption, and the transition to more sustainable economic models, vocational
education will play an increasingly important role in equipping populations with the skills
needed to thrive. The human capital formed through quality vocational education represents not
merely an input to economic production but a foundation for individual empowerment, social
inclusion, and sustainable development. Policymakers who recognize this potential and invest
accordingly in their regional vocational education systems will position their economies for
success in an increasingly competitive and rapidly changing global landscape. The evidence is
clear: vocational education matters for regional economic development, and strategic
investments in VET can yield substantial returns for individuals, organizations, and societies
alike.

References

1. UNESCO. (2022). Transforming Technical and Vocational Education and Training for
Successful and Just Transitions: UNESCO Strategy 2022-2029. Paris: UNESCO Publishing.

2. Almendarez, L. (2010). Human Capital Theory: Implications for Educational Development.

University of the West Indies. Retrieved from
https://global.uwi.edu/sites/default/files/bnccde/belize/conference/papers2010/almendarez.ht
ml

3. Becker, G. S. (1964). Human Capital: A Theoretical and Empirical Analysis with Special
Reference to Education. Chicago: University of Chicago Press.

988

] https://www.ijmrd.in/index.php/imjrd/ ' }t




INTERNATIONAL MULTI DISCIPLINARY JOURNAL FOR RESEARCH &

DEVELOPMENT
eISSN 2394-6334 Volume 13, issue 04 (2026)

4. National Bureau of Economic Research. (1964). Human Capital: A Theoretical and
Empirical Analysis with Special Reference to Education, First Edition. Cambridge, MA:
NBER.

5. Mei, M. (2025). The contribution of higher vocational education to regional economic
growth. International Journal of Innovation and Sustainable Development, 19(2), 172-187.

6. Ren, X., & Zhou, Y. (2022). Coupling and coordinated development of higher vocational
education and economic development in the Yangtze River Economic Belt from 2008 to
2020. Computational Intelligence and Neuroscience, 2022, 1-13.

7.  OECD. (2023). Spotlight on Vocational Education and Training: Findings from Education at
a Glance 2023. Paris: OECD Publishing.

8. OECD. (2024). Education GPS: Vocational Education and Training Indicators. Paris: OECD
Publishing.

9. WorldSkills Germany. (2013). Germany's Dual System of Vocational Education and
Training. Leipzig: WorldSkills Leipzig 2013.

10. Wikipedia. (2025). Dual Education System. Retrieved from
https://en.wikipedia.org/wiki/Dual education system

11. Wiemann, J., & Fuchs, M. (2018). The export of Germany's "secret of success" dual
technical VET: MNCs and multiscalar stakeholders changing the skill formation system in
Mexico. Cambridge Journal of Regions, Economy and Society, 11(2), 373-386.

12. World Education News + Reviews. (2018). Could Germany's Vocational Education and
Training System Be a Model for the U.S.? Retrieved from https://wenr.wes.org

13. Li, L., et al. (2024). Does higher vocational education matter for rural revitalization?
Evidence from China. Humanities and Social Sciences Communications, 11, Article 3471.

14. SHS Web of Conferences. (2022). Research on the Influence of Educational Resources on
Regional Economic Development. EDP Sciences.

15. Systems. (2024). The coordinated development of higher vocational education, scientific
and technological innovation, and sustainable economic development: Spatial distribution,
influencing factors and future prediction. Journal of Infrastructure, Policy and Development.

16. World Bank, ILO, & UNESCO. (2023). Building Better Formal TVET Systems: Principles
and Practice in Low- and Middle-Income Countries. Washington, DC: World Bank.

17. PLOS ONE. (2023). Supply and demand of higher vocational education in China:
Comprehensive evaluation and geographical representation from the perspective of
educational equality. PLOS ONE, 18(10), ¢0293132.

18. World Economic Forum. (2023). Future of Jobs Report 2023. Geneva: World Economic
Forum.

19. Intergovernmental Research and Policy Journal. (2025). The Role of Human Capital in
Economic Growth: Education as a Driver of Development in Kenya. IRPJ.

20. PMC. (2024). Sustainability of Technical and Vocational Education and Training (TVET)
along with Vocational Psychology. National Institutes of Health.

21. OECD. (2025). Vocational Education and Training Systems in Nine Countries. Paris: OECD
Publishing.

22. Chen, Y. (2024). Research on Vocational Regional Development by Vocational Education:
Take Zhejiang Province as an Example. Journal of Education and Educational Research,
11(2), 105-108.

23. UNESCO-UNEVOC. (2024). Data on TVET and Skills Development: Current State and
Options. Bonn: UNESCO-UNEVOC International Centre.

989

' https://www.ijmrd.in/index.php/imjrd/ "-1" :




