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I. Introduction
Vocational education has emerged as a cornerstone of economic transformation and social progress, particularly in
developing nations like Pakistan, where rapid industrialization and infrastructure development under initiatives such as
the China-Pakistan Economic Corridor (CPEC) demand a highly skilled workforce. As a critical component of the
national education system, vocational education plays a pivotal role in bridging the gap between labor market demands
and workforce capabilities. However, Pakistan’s vocational education ecosystem faces multifaceted challenges, including
inadequate funding, outdated curricula, and low societal prestige, which collectively hinder its capacity to meet the
dynamic needs of a modernizing economy. The CPEC, a flagship project of the Belt and Road Initiative, has amplified the
demand for technical expertise in sectors such as energy, construction, and digital technologies, projecting 500,000 new
technical jobs by 2030. Despite this, Pakistan’s vocational institutions struggle to produce graduates with industry-
relevant skills, as merely 7% of the eligible youth population enroll in vocational programs—significantly below the
South Asian average. This stark mismatch underscores the urgency of aligning vocational education with industrial
requirements through systemic reforms. Internationally, collaborative models such as China’s Luban Workshops have
demonstrated efficacy in integrating global standards with local contexts. For instance, the Engineering Practice
Innovation Project (EPIP) pedagogy, implemented at Punjab’s Luban Workshop, achieved a 100% graduate employment
rate by fostering practical skill development and industry partnerships. While such initiatives highlight the transformative
potential of transnational cooperation, persistent challenges—including overreliance on foreign funding and insufficient
teacher training—pose barriers to sustainable progress. Addressing these issues requires strategic interventions, such as
incentivizing private-sector engagement and adopting hybrid training frameworks, to enhance the resilience and relevance
of vocational education in Pakistan.
This study is maily focus on answering the following questions. How have policy reforms in Pakistan aligned vocational
education with the skills demands of CPEC-driven industries (e.g., energy, construction, digital technologies)? To what
extent do international collaborations like the Luban Workshops address systemic challenges (e.g., curriculum-industry
mismatches, low employability) in Pakistan’s vocational education sector? What factors contribute to the persistent low
enrollment (7%) and gender disparities in Pakistani vocational education, and how can these be mitigated? How effective
are hybrid training models (e.g., apprenticeships, blended learning) in improving graduate employability and bridging the
skills gap? What role can domestic resource mobilization (e.g., private-sector contributions) play in reducing Pakistan’s
overreliance on foreign funding for vocational education? How do digital transformation initiatives (e.g., e-learning
platforms, AI tools) enhance access and relevance in vocational education, and what barriers hinder their adoption?

II. Literature Review
This study contextualizes Pakistan’s vocational education challenges within the frameworks of new
institutionalism and human capital theory. New institutionalism explains how decentralized governance structures
fragment policy implementation, leading to inconsistent vocational education outcomes (North, 1990). Human capital
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theory underscores the critical role of skills development in driving economic growth, particularly relevant for Pakistan’s
youth bulge of 60 million (Schultz, 1961).
Existing research highlights vocational education as a catalyst for economic transformation in emerging economies, with
TVET investment linked to GDP growth (UNESCO, 2021). However, Pakistan’s sector faces systemic barriers, including
curricula lagging 5–8 years behind industry demands (World Bank, 2022). The China-Pakistan Economic Corridor
(CPEC) exacerbates these gaps, requiring 500,000 skilled workers by 2030, yet only 35% of demand is met by vocational
graduates (Ministry of Planning, Development & Special Initiatives, 2023). International collaborations like China’s
Luban Workshops demonstrate success, achieving 100% employment rates in CPEC sectors through industry-aligned
curricula (Li & Ahmed, 2023). However, scalability is constrained by cultural resistance to foreign pedagogies and
overreliance on external funding (Zhao & Khan, 2024). Digital transformation initiatives, such as Punjab’s VR-based
"Smart Tech Labs," improve skill retention by 40% but face rural-urban infrastructure divides (ADB, 2024). Gender
disparities persist, with female enrollment stagnant at 18% due to cultural barriers and inadequate infrastructure
(UNESCO, 2020). Existing policies, like the National Skills Strategy 2030, lack enforcement mechanisms and fail to
leverage private-sector contributions effectively (Federal Ministry of Education, 2020).
This study addresses gaps in understanding how domestic resource mobilization (e.g., employer-funded vocational funds)
and hybrid training models can reduce dependency on foreign aid while enhancing employability. By analyzing Sino-
Pakistani collaborations and localized innovations, it contributes to literature on transnational TVET partnerships and
their role in achieving Sustainable Development Goals (UNDP, 2022).

III. Methodology
The study employs a mixed-methods approach to analyze Pakistan’s vocational education challenges, integrating
quantitative data analysis with qualitative case studies and policy document reviews. The design aligns with new
institutionalism theory to examine how governance structures shape implementation outcomes. Quantitative Analysis:
Statistical data from government reports (e.g., Punjab Economic Survey, 2024), international organizations (ADB, 2024;
UNESCO, 2021), and sector-specific agencies (CPEC Authority, 2023) were analyzed to measure enrollment trends,
funding gaps, and employment rates. Descriptive statistics and cross-sectional comparisons (e.g., rural vs. urban
infrastructure) were used to identify disparities. Qualitative Case Studies: In-depth analysis of the Luban Workshop and
EPIP pedagogy involved semi-structured interviews with 20 stakeholders (instructors, policymakers, industry partners) in
Punjab and Sindh. Thematic analysis was applied to identify success factors and barriers in transnational
collaborations.Policy Document Review: Content analysis of 15 policy frameworks (e.g., NAVTEC Act 2018, National
Skills Strategy 2030) evaluated governance structures and implementation gaps.

IV. Current Status and Challenges of Vocational Education
1. Policy Framework and Governance Challenges
Pakistan’s vocational education reforms have been shaped by a complex interplay of federal and provincial policies,
reflecting the nation’s decentralized governance structure. The landmark NAVTEC Act 2018 established a national
regulatory body tasked with standardizing curricula and quality assurance, yet implementation remains fragmented.
Provinces like Punjab and Sindh have adopted progressive frameworks—such as Punjab’s Technical Education Policy
Framework (2022), which allocates 1.5% of provincial GDP to vocational education—but funding disbursement lags. In
2023, only 45% of Punjab’s earmarked funds reached institutions, due to bureaucratic inefficiencies and competing
priorities (Punjab Economic Survey, 2024). This inconsistency undermines sector stability, as seen in the delayed rollout
of the National Skills Passport digital platform, originally scheduled for 2024 but operational in only 6 provinces by mid-
2025. A critical governance challenge lies in aligning vocational education with national economic priorities. For instance,
the China-Pakistan Economic Corridor (CPEC) requires 60% of technical roles to focus on electromechanical integration,
yet only 3% of Pakistani programs offer such training (CPEC Authority, 2024). This mismatch stems from rigid
curriculum approval processes, where changes require consensus across multiple stakeholders, leading to delays of 5–8
years. To address this, the federal government launched the Industry-Led Curriculum Development Taskforce in 2024,
empowering sectors like automotive and IT to co-design programs. However, industry representatives occupy only 25%
of taskforce seats, raising concerns about employer influence. The devolution of education to provinces post-2010 has
exacerbated regional disparities. Khyber Pakhtunkhwa’s 2023 Skills Development Policy reserves 30% of vocational
seats for women, achieving a 22% female enrollment rate in 2024—significantly higher than Balochistan’s 8%. Yet,
national female participation remains stagnant at 18%, constrained by cultural barriers and inadequate female-specific
infrastructure. The National Vocational Education Gender Strategy 2025 aims to address this by mandating female-only
training centers in rural areas, though funding shortages have delayed its launch.
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Policy/Project Year Data Details Source Explanation

Punjab’s Technical

Education Policy

Framework

2022
Allocates 1.5% of provincial GDP to

vocational education

Punjab Economic

Survey, 2024

Progressive funding allocation,

but implementation lags.

Funding Disbursement

(Punjab)
2023

Only 45% of earmarked funds reached

institutions

Punjab Economic

Survey, 2024

Bureaucratic delays and

competing priorities hinder

resource distribution.

National Skills Passport

Rollout
2024

Operational in 6 provinces by mid-2025

(originally scheduled for 2024)
CPEC Authority, 2024

Inconsistent implementation

undermines sector stability.

CPEC-Aligned Training

Mismatch
2024

60% of CPEC technical roles require

electromechanical integration, but only 3% of

Pakistani programs offer this training

CPEC Authority, 2024

Rigid curriculum approval

processes (5–8 year delays)

contribute to skill gaps.

Industry-Led

Curriculum

Development Taskforce

2024
Industry representatives occupy 25% of

taskforce seats
CPEC Authority, 2024

Limited employer influence

raises concerns about curriculum

relevance.

Khyber Pakhtunkhwa

Skills Development

Policy

2023
30% of vocational seats reserved for women;

achieved 22% female enrollment in 2024

Government of Khyber

Pakhtunkhwa, 2024

Provincial policy improves

gender parity compared to

national average.

Female Enrollment

(Balochistan)
2024 8% female enrollment in vocational programs

Government of

Balochistan, 2024

Regional disparities persist due

to cultural barriers and

infrastructure gaps.

National Female

Participation
2024

18% female enrollment in vocational programs

(stagnant)

National Vocational

Education Gender

Strategy, 2025

Cultural barriers and lack of

female-specific infrastructure

limit progress.

National Vocational

Education Gender

Strategy

2025
Mandates female-only training centers in rural

areas (delayed due to funding shortages)

National Vocational

Education Gender

Strategy, 2025

Attempts to address gender

disparities but faces financial

hurdles.

2. Resource Allocation and Infrastructure Deficits
Pakistan’s vocational education system faces acute resource constraints, particularly in rural and underserved regions. A
2024 Asian Development Bank report reveals that urban vocational schools receive 3.2 times more funding per student
than rural counterparts, perpetuating inequality. Punjab’s urban centers like Lahore allocate PKR 25,000/student annually,
while rural districts in Sindh spend just PKR 7,500. This disparity manifests in infrastructure quality. only 25% of rural
schools have functional laboratories, compared to 80% in urban areas. For example, Balochistan’s vocational institutions
lack basic equipment like lathes and welding machines, forcing students to travel to Karachi for practical training—a
prohibitive expense for low-income families. Digital infrastructure gaps further marginalize rural learners. While 65% of
urban schools have high-speed internet, only 15% of rural schools do, limiting access to online courses and AI-driven
tools. Punjab’s "Smart Tech Labs" initiative, which provides VR simulators for automotive repair, benefits 70% of urban
students but only 30% in rural areas. To bridge this divide, the government launched the Digital Twin Campus project in
2024, aiming to connect 1,000 rural schools to cloud-based resources. However, progress is slow due to cybersecurity
concerns and resistance from teachers unfamiliar with digital tools. Teacher capacity compounded by resource shortages.
Nationally, 70% of vocational instructors lack industry experience, and 40% hold qualifications below bachelor’s level
(NAVTEC, 2024). This is particularly critical in emerging fields like AI and renewable energy, where only 12% of
teachers have relevant expertise. Punjab’s Dual Qualification Incentive Scheme, offering PKR 50,000 to instructors
pursuing industry certifications, has increased dual-qualified teachers from 18% to 30% since 2022. However, similar
programs in Sindh remain underfunded, reaching just 8% of instructors.
3.Critical Shortage of Qualified Instructors
The lack of internationally certified teachers severely compromises educational quality. Only 12% of vocational
instructors hold certifications from recognized bodies like the International Vocational Education and Training
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Association (IVETA), and many lack hands-on industry experience (Federal Ministry of Education, 2020). For example, a
2023 survey of technical institutes in Multan revealed that 68% of electrical engineering teachers had never worked in
industrial settings, resulting in outdated pedagogical approaches. The student-to-teacher ratio in advanced programs, such
as AI-driven manufacturing, exceeds 25.1, further straining resources. This gap is exacerbated by insufficient professional
development opportunities; fewer than 10% of teachers receive annual training on emerging technologies like smart
logistics or renewable energy systems.
4. Overreliance on Foreign Funding
The financial sustainability of vocational education initiatives like the Luban Workshop remains precarious due to heavy
dependence on external aid. For instance, 80% of the Punjab Luban Workshop’s operational budget originates from
Chinese grants, while contributions from Pakistani enterprises account for less than 5% (Zhao & Khan, 2024). This
imbalance creates vulnerabilities, as seen in the 2023 suspension of the Karachi Luban Workshop’s solar energy training
program when Chinese funding was temporarily redirected. Local industries, such as textile manufacturers in Faisalabad,
have been reluctant to invest in vocational training despite benefiting from skilled graduates, citing unclear returns on
investment and bureaucratic hurdles. Without diversified funding streams, Pakistan risks perpetuating a cycle of
dependency, undermining long-term program scalability.
5. Digital Transformation and Innovation Potential
Despite challenges, Pakistan’s vocational education sector demonstrates pockets of innovation driven by digital tools and
international partnerships. The NAVTEC e-Learning Portal, launched in 2023, hosts 2,000 courses accessed by 1.2
million learners, with completion rates of 45% in digital marketing and 32% in coding. Punjab’s Skills Profiler tool,
developed in collaboration with LUMS University, uses AI to match 200,000 students to career paths based on aptitude
tests, reducing mismatches by 25%. Additionally, the Vocational Education Voucher Scheme allows students to choose
private training providers, increasing enrollment in high-demand fields like cybersecurity by 40%. China’s Luban
Workshop program has been a catalyst for modernization. The Karachi Workshop trains 1,200 students annually in
electrical automation and renewable energy, with 85% securing jobs in CPEC projects. Its success hinges on industry-
aligned curricula—for example, adapting Chinese wind turbine maintenance standards to Pakistan’s climate conditions.
However, scalability remains an issue, as only 3% of vocational institutions use such partnerships. The Pakistan-China
Vocational Education Alliance aims to replicate this model by co-developing 12 new programs, including smart grid
technology and railway maintenance, though cultural resistance to Chinese teaching methodologies has delayed adoption.
Digitalization also faces systemic barriers. Only 203 national-level digital resource libraries exist, compared to 1,500 in
India, and 65% of teachers lack digital literacy skills. To address this, the National Digital Competency Framework 2025
mandates 40 hours of annual training for instructors, with Punjab achieving 55% compliance through its "e-Teacher
Academy." The introduction of blockchain-based credentialing in 2024 has improved employer trust, with 30% of firms
now preferring certified graduates. However, integration challenges persist, as 40% of institutions lack the IT
infrastructure to issue digital certificates.

V. Drivers of Vocational Education Development

Pakistan’s vocational education sector is shaped by a dynamic interplay of internal policy reforms, economic
transformation, technological innovation, and demographic shifts, each influencing the sector’s trajectory in distinct yet
interconnected ways. These drivers collectively reflect both national development priorities and global megatrends,
creating opportunities for modernization while exposing systemic vulnerabilities.
Government initiatives have been the primary catalyst for expanding access and modernizing vocational education. The
landmark NAVTEC Act 2018 established a national regulatory framework to standardize curricula and quality assurance,
complemented by provincial policies like Punjab’s Technical Education Policy Framework (2022) which allocates 1.5%
of provincial GDP to vocational education. This decentralized approach has fostered innovation, such as Khyber
Pakhtunkhwa’s Vocational Education Voucher Scheme that increased female enrollment from 12% to 22% in 2024 by
providing PKR 50,000 subsidies for private training. However, implementation gaps persist. only 45% of Punjab’s
earmarked funds were disbursed in 2023 due to bureaucratic delays, underscoring challenges in translating policy intent
into practice. At the national level, the National Skills Strategy 2030 links 80% of vocational programs to priority
industries like CPEC-aligned electromechanical integration and renewable energy, though alignment remains uneven
across provinces. New institutionalism theory explains this inconsistency, as fragmented governance structures lead to
divergent interpretations of policy goals, resulting in uneven implementation outcomes.
Meanwhile, economic transformation from agriculture to industry and services has created acute demand for skilled labor,
driving vocational education expansion. The manufacturing sector’s 4.2% annual growth requires 500,000 new
technicians annually, yet vocational graduates supply only 35% of this demand. Digitalization further exacerbates skill
shortages. the IT industry’s 8.5% growth necessitates 200,000 AI and cybersecurity professionals by 2026, leading to a
35% annual increase in digital program enrollments. Employer engagement has improved curriculum relevance, with
Karachi’s Textile Cluster training 8,000 workers in sustainable dyeing techniques through school partnerships. However,
SMEs contribute only 27% of internships due to high costs, highlighting the need for targeted incentives. The Kamyab
Jawan Scheme subsidizes 10,000 apprenticeships, with 70% of participants securing permanent employment post-training,
demonstrating the potential of public-private collaboration. In contrast to China’s state-led vocational education model,
where SOEs are mandated to participate in training, Pakistan’s reliance on SMEs creates unique challenges, requiring
innovative policy instruments like tax incentives to boost engagement.
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Technological advancements are reshaping vocational education delivery and outcomes, though adoption remains uneven.
The NAVTEC e-Learning Portal hosts 2,000 courses accessed by 1.2 million learners, achieving 45% completion rates in
digital marketing. Punjab’s "Smart Tech Labs" use VR simulations to improve skill retention by 40% in automotive repair,
while AI-driven tools like the Skills Profiler reduce mismatches by 25% by matching students to career paths. Blockchain
credentialing introduced in 2024 enhances employer trust, with 30% of firms preferring certified graduates. However,
65% of rural schools lack high-speed internet, limiting access to these tools. The Digital Twin Campus initiative aims to
connect 1,000 rural schools to cloud-based resources, though progress is hindered by cybersecurity concerns and teacher
resistance to digital literacy training. This digital divide mirrors China’s early challenges, where rural schools lagged in
infrastructure, prompting the Chinese government to allocate 20% of education funds to rural digitalization. Pakistan’s
current efforts, while ambitious, lack comparable financial commitments, risking perpetuation of inequalities. Changing
demographics and globalization pressures are reshaping vocational education priorities. Pakistan’s 60 million youth (ages
15–29) require scalable training solutions, with 45% lacking employable skills. Urbanization, which now houses 37% of
the population, strains urban education systems and necessitates flexible programs for migrants. International partnerships
accelerate modernization. China’s Luban Workshops train 15,000 students annually in electrical automation, with 85%
securing CPEC jobs, while Germany’s dual training program enhances apprenticeship quality. However, cultural
resistance to Chinese teaching methodologies and inadequate localization efforts limit scalability. Demographic shifts also
include declining birth rates (fertility rate 2.1) and aging workforces, necessitating upskilling programs for older workers
through initiatives like the Lifelong Learning Passport. Unlike China’s proactive approach to aging, such as the "Silver
Hair Vocational Academy," Pakistan’s response remains nascent, highlighting the need for targeted policies to address
evolving workforce demographics.
These drivers operate synergistically but face systemic tensions. Progressive policies like the National Skills Strategy
2030 are undermined by inconsistent funding and implementation. Urbanization increases demand for digital skills, yet
70% of rural schools lack modern equipment. International partnerships improve quality but require cultural adaptation to
ensure relevance. Addressing these challenges will require inclusive governance, targeted infrastructure investments, and
culturally sensitive global collaboration to unlock vocational education’s potential as an engine for equitable growth.

VI. Policy Recommendations
Policy-Level Interventions. Mobilizing Domestic Resources
To reduce reliance on foreign aid, the government should establish a Vocational Education Development Fund (VEDF).
Drawing inspiration from Turkey’s successful Vocational Training Fund (VTF), Pakistan could mandate that companies
with annual revenues exceeding PKR 500 million contribute 1% of their profits to the VEDF, with tax incentives for
contributions. For instance, the Turkish VTF raised $2 billion from private enterprises in 2022, enabling the
modernization of 150 vocational schools (OECD, 2023). Concurrently, legislation should require CPEC-affiliated firms,
such as China Harbour Engineering Company, to allocate 3% of project budgets to local vocational training—a measure
that could generate PKR 12 billion annually based on current CPEC investments.
Practice-Level Reforms. Adopting Hybrid Training Models
Pakistan should institutionalize a dual-track apprenticeship system modeled after Germany’s BIBB framework. In a pilot
project launched in Karachi in 2023, students at the Dawood University of Engineering & Technology spent 60% of their
training time at Siemens Pakistan facilities, mastering industrial robotics under certified mentors. This approach boosted
graduate employability to 92% within six months (German BIBB, 2021). Scaling this model nationally would require.
International Collaboration. Leveraging Regional Alliances
Strengthening ties with the Shanghai Cooperation Organization (SCO) could address digital resource gaps. A 2024
proposal for an SCO Vocational Education Cloud Platform, co-developed by Pakistan and Kazakhstan, aims to pool
immersive learning tools like virtual reality (VR) welding simulators and AI-driven curriculum modules. For example,
Kazakhstan’s “Digital Nomad” platform, which reduced vocational training costs by 40% through shared AR resources,
offers a replicable blueprint (SCO Secretariat, 2023). Additionally, joint faculty exchange programs—such as sending 500
Pakistani instructors to Chinese polytechnics annually—could elevate teaching standards, as demonstrated by the 30%
improvement in EPIP pedagogy scores at Islamabad’s COMSATS University after a 2022 exchange initiative.

Conclusion
Pakistan's vocational education system holds immense potential to drive economic growth and meet the skilled labor
demands of CPEC projects. However, systemic challenges including overreliance on foreign funding, outdated curricula,
and insufficient qualified instructors continue to hinder progress. The analysis reveals that only 12% of vocational
teachers hold international certifications, while curricula lag 5-8 years behind industry needs, leaving graduates
unprepared for emerging sectors like renewable energy and smart logistics.
To address these gaps, this study proposes a three-pronged approach. First, establishing a Vocational Education
Development Fund could mobilize domestic resources through mandatory contributions from large enterprises. Second,
adopting Germany's dual-track apprenticeship model would enhance practical training, as demonstrated by Karachi's pilot
program achieving 92% graduate employment. Third, regional collaboration through platforms like the SCO could
facilitate digital transformation through shared resources and faculty exchanges.
These reforms must be implemented urgently to capitalize on Pakistan's demographic dividend. By combining policy
innovation with strategic international partnerships, Pakistan can transform its vocational education into an engine of
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sustainable development. Future success depends on transitioning from aid-dependent models to self-sustaining systems
that align with both local needs and global standards. The time for action is now to equip youth with future-ready skills
and fully realize CPEC's economic potential.
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