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Skills and Competency Gaps between Academic
Outputs and Industry Requirements

Introduction: The accelerating pace of technological and economic change has widened the gap between
what graduates learn in school and what employers need. Organizations worldwide report large shortfalls
in both technical and soft skills. For example, the World Economic Forum estimates that over 60% of
workers will need retraining by 2027, yet only half have access to adequate training today ' . This report
examines these gaps in multiple sectors and regions, citing recent research. It compares industry
expectations to current curricula (Table 1), highlights soft vs. hard skill mismatches, and offers case studies
and recommendations.

Sector-Specific Skills Gaps

Engineering: Industry increasingly demands engineers with broad interdisciplinary skills (e.g. systems
thinking, sustainability, data analytics) alongside strong fundamentals. Employers value new competencies
like IoT, renewable-energy design and systems integration, as well as project management. Crucially,
engineering bodies note that graduates must also possess a “broader set of skills” beyond technical know-
how - including effective communication, teamwork, critical thinking, problem-solving and
adaptability 2 . However, many engineering programs remain focused on core theory and traditional
problem-solving. A recent analysis finds a “shortage of skilled professionals” in engineering, hindering
industry progress 3 . In practice, technical curricula often lack structured soft-skill training or hands-on

modern technology exposure, leaving graduates unprepared for collaborative, multidisciplinary projects 4
2

Information Technology: The IT sector faces a huge talent shortage in cutting-edge areas like Al
cybersecurity, cloud computing and software development. For instance, a McKinsey study reports that only
16% of executives feel they have enough tech talent, with 60% citing skill scarcity as a barrier to digital
transformation > . Demand for Al and data-science skills is surging, yet academic programs often struggle
to keep curricula current. Similarly, cybersecurity faces global shortfalls - 90% of organizations report gaps
on their security teams (notably in Al cloud and incident response) 6 . Traditional computer-science
degrees may teach coding fundamentals, but employers still find graduates lacking in practical experience
with modern tools and AI/ML. Universities are increasingly urged to integrate real-world coding projects,
cyber labs and data-handling assignments to meet industry needs.

Business and Management: Employers generally value business graduates’ problem-solving and
leadership traits. A 2024 AMBA-BGA survey found 82% of firms believe recent business grads meet current
needs and rate them strong in problem solving and time management 7 . However, companies foresee
emerging gaps in adaptability, resilience and innovation - critical for navigating rapid market change

8 . Graduates often lack advanced digital skills: only 12% of employers thought new hires excelled at big-
data tools, and many rate their programming skills poorly 9 . In short, while core finance and strategy
training is solid, traditional business curricula may not fully address the “future skills” of digital
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transformation and agile leadership. Employers call for closer dialogue with business schools so graduates
are better prepared for evolving industry demands 10 .

Life Sciences and Healthcare: The biotech, pharmaceutical and medical devices industries are science-
intensive but face acute talent mismatches. Surveys show demand rapidly outpacing supply for technical
roles in production, biomanufacturing, and lab work. One industry study reports employers “revisiting
educational requirements”, even emphasizing skills and experience over degrees for technician roles 11 .
Over 50% of life-sciences jobs are middle-skilled (below bachelor’s level), yet many institutions focus on
bachelor-level biology or chemistry. This leads to shortages of trained technicians: companies are
increasingly partnering with community colleges to gain graduates with specific lab and production skills

12 . Meanwhile, in healthcare and research, data analysis and clinical-informatics skills are growing in
demand. Academic programs often still emphasize bench-science theory; gaps remain in practical lab
automation, regulatory know-how and interdisciplinary skills needed for biotech innovation.

Table 1: Industry Expectations vs. Academic Curriculum (by sector)

Industry Skills/Competencies

Sector
Expected

Typical Academic Output (Curriculum Focus)

Advanced technical: Al/IoT,
renewable energy design, data
analysis; soft skills:

Strong fundamentals in math, physics, core

. . engineering. Traditional labs. Less emphasis
Engineering

Information
Technology

Business/
Management

Life Sciences/
Healthcare

Other Sectors
(e.g.IT/
Finance)

communication, teamwork,
adaptability 2 .

Expertise in programming, cloud,
cybersecurity, AI/ML; agile
development and continuous
learning.

Strategic thinking, digital literacy
(data analytics, Al), leadership,
adaptability 8 .

STEM expertise: lab techniques,
biomanufacturing, data analysis,
regulatory compliance.

Across sectors: digital/analytical
skills, cross-cultural teamwork,
complex problem solving.

on emerging tech and structured soft skills
training 4 2 .

Computer science/programming
fundamentals. Often outdated languages/
tools; limited exposure to cutting-edge tech
and project-based teamwork.

Core finance, marketing, and theory-driven
case studies. Typically less focus on practical
tech (e.g. coding) or emerging soft skills like
innovation and resilience.

Emphasis on pure science and theory

(biology, chemistry). Gaps in vocational/
technical training (production tech) and
interdisciplinary skills; often insufficient

internship opportunities in industry settings
11

General curricula vary widely; many still
stress theory over practical experience,
causing graduates to under-perform on new
digital tools or agile teamwork.


https://www.amba-bga.com/insights/new-survey-reveals-employer-perspectives-on-business-graduates-bridging-the-gap-between-skills-and-industry-demands#:~:text=%E2%80%9CHowever%2C%20the%20employers%20did%20voice,%E2%80%9D
https://mdtechcouncil.com/wp-content/uploads/2023/07/2023-Life-Sciences-Workforce-Trends.pdf#:~:text=match%20at%20L506%20As%20demand,level%20positions.%20Having
https://mdtechcouncil.com/wp-content/uploads/2023/07/2023-Life-Sciences-Workforce-Trends.pdf#:~:text=match%20at%20L527%20%E2%80%9CThe%20company,%E2%80%9D
https://engineers4europe.eu/sites/default/files/2024-09/E4E%20Skills%20Strategy_0.pdf#:~:text=
https://pixitech.io/the-skills-gap-crisis-why-southeast-asias-tech-workforce-needs-urgent-reskilling-and-whos-doing-it-right/#:~:text=But%20here%E2%80%99s%20the%20catch%3A%20traditional,of%20its%20education%20and%20training
https://engineers4europe.eu/sites/default/files/2024-09/E4E%20Skills%20Strategy_0.pdf#:~:text=
https://www.amba-bga.com/insights/new-survey-reveals-employer-perspectives-on-business-graduates-bridging-the-gap-between-skills-and-industry-demands#:~:text=Skills%20gaps%20and%20future%20trends%3A
https://mdtechcouncil.com/wp-content/uploads/2023/07/2023-Life-Sciences-Workforce-Trends.pdf#:~:text=match%20at%20L506%20As%20demand,level%20positions.%20Having

Soft Skills vs. Technical Skills

Skills gaps are evident in both hard (technical) and soft (non-technical) domains. On the technical side,
automation and digitalization have made skills like AI, data analytics, cybersecurity and advanced IT
indispensable. As noted, up to 90% of companies report technical skill shortages in key areas ¢ .
Meanwhile, surveys repeatedly flag deficiencies in soft skills. In the U.S., employers consistently list
communication, leadership, teamwork and problem-solving as top workplace needs. For instance, a recent
NACE study found a “large gap” between what new graduates believe and what employers perceive in
career-readiness competencies: students overestimate their abilities, especially in leadership and
professionalism, by ~30% 13 . Similarly, generational studies show that Gen Z employees often enter jobs
with underdeveloped interpersonal and adaptability skills 13 8 . In engineering specifically, experts note
that “soft skills are considered equally important” for thriving in modern work (leadership, creativity,
communication) 2 . Yet technical programs traditionally give soft skills only informal attention.

In practice, then, graduates may have strong theoretical knowledge but lack experience articulating ideas,
collaborating in teams, or adapting to change. Employers now rate resilience, flexibility and lifelong
learning among the top skills needed as workplaces evolve 4 2 . The imbalance is self-reinforcing: many
students focus on building hard skills (e.g. coding, cybersecurity) because they see those as career-critical

14, but employers increasingly emphasize “human” skills (communication, creativity) that are harder to
teach in traditional classes. Bridging this soft/hard divide is therefore key - graduates need both domain
expertise and the emotional intelligence and adaptability to apply it.

Regional and Global Trends

Skill gaps vary by region. In North America, surveys show about 69% of U.S. employers report a skills gap
in their workforce, up from 55% in 2021 15 . U.S. industry highlights deficits in technical talent for digital
transformation and in soft skills (as noted by NACE 13 ). Colleges and community programs are trying to
adapt - for example, U.S. life-sciences firms now partner with local colleges to train lab technicians 12 .

In Europe, shortages are severe in ICT and digital skills. McKinsey finds that 60% of European companies
cite tech-talent scarcity as a barrier, and projects a gap of 1.4-3.9 million in tech jobs by 2027 5 16 . Fields
like AI and machine learning also face teacher shortages in universities. Additionally, as the EU pivots to
green industries, engineering programs must catch up on sustainability topics (skills related to energy
efficiency, green design are cited as urgent by employers).

In Asia-Pacific, rapid tech growth has outpaced education reform. Studies in Southeast Asia report that
44% of businesses struggle to find talent with needed skills 17 , as universities “churn out graduates with
outdated skill sets” 4 . Yet countries like India show positive moves: national skills reports find
employability has risen (to ~50% in 2023) due to expanded vocational training '8 . Nonetheless, demand for
AI/ML and data skills still exceeds supply, prompting governments to push STEM education and gender
inclusion in tech fields 19 .

In Africa, mismatches are acute. An OECD report notes workers “lack the specific skillsets required by existing
jobs,” while quality job creation lags - over 80% of African youth aim for high-skilled work but only 8%
secure such roles 20 . Key industries (agriculture, mining, renewables) suffer from severe talent shortages.
One consequence is pervasive informality: ~82% of African workers are in low-skilled informal jobs due to
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the cycle of inadequate skills supply and low demand 21 . African policymakers are urged to heavily invest
in vocational and technical education to break this cycle.

Global organizations emphasize that these trends demand collective action. The WEF and partners argue
that all countries must reskill half their workforces by 2027 to keep pace ' . Yet OECD, UNESCO and
regional bodies report that often training systems have not adapted fast enough. The result is a worldwide
“alignment gap” between education and labor markets, with nuances in each region’s economy and
education system.

Case Studies and Examples

+ UNESCO Global Skills Academy (GSA): In response to skill gaps, UNESCO launched the GSA to train
10 million people by 2029 in in-demand skills. Through partnerships with TVET institutions, GSA offers
free courses in digital literacy, entrepreneurship and green technologies, reflecting the exact
skills industries say they need 22 . This global program exemplifies how international agencies aim
to directly bridge the academic-industry divide.

* Industry-Academia Collaboration: Some companies and sectors have created direct training
pipelines. For instance, U.S. life-science companies have ‘“relaxed” degree requirements for certain
technical roles, emphasizing hands-on skills and working with community colleges to supply talent

12 In engineering, professional societies (e.g. Engineers Europe) are driving curriculum reforms so
that graduates learn project-based, cross-disciplinary skills demanded by employers 2 .

* Micro-Credentials and Online Learning: Private and public initiatives are also emerging. Coursera’s
analysis of job-training data (in partnership with WEF) shows that learners without college degrees
can acquire critical skills just as fast as degree-holders 23 . This suggests that short, industry-
aligned programs - bootcamps, certificates, nano-degrees - can effectively fill gaps. Major tech
firms (Google, Microsoft) and non-profits now offer specialized certificates in Al, cloud, cybersecurity,
often co-developed with universities or governments, to quickly upskill the workforce.

* Accreditation and Curriculum Alignment: Professional accreditation bodies are encouraging
schools to update curricula. For example, in business education, an AMBA/BGA survey notes that
employers are increasingly considering program accreditation and curriculum relevance in hiring

24 _ Some business schools now embed data analytics and digital case studies into core programs,
and require internships, to ensure graduates possess the practical skills firms need.

Recommendations

For Educational Institutions:

- Revise Curricula: Integrate emerging technical topics (Al, data analytics, renewable energy) into core
courses. Embed real-world projects, labs and internships. As experts urge, move beyond theory so that
students practice critical thinking, communication and teamwork on real problems 2 .

- Emphasize Lifelong Learning: Offer modular certificates and micro-credentials alongside degrees.
Partner with industry to co-design short courses in high-demand skills. Coursera/WEF research highlights
that skills-based education can empower non-traditional learners just as well as degrees 23 .

- Strengthen Soft Skills Training: Teach presentation, collaboration and adaptability explicitly (e.g. via
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group projects, cross-cultural exercises). Use competency frameworks (like NACE's) to self-assess and close
gaps students don't recognize 13 .

For Policymakers and Funders:

- Invest in Training Ecosystems: Increase funding for vocational and technical education (TVET) and mid-
career upskilling programs. For example, UNESCO's Global Skills Academy model shows the impact of
scaling free training in critical areas 22 . Incentivize universities to partner with industry (grants, matching
funds).

- Foster Public-Private Partnerships: Create apprenticeship, internship and “work-integrated learning”
programs by co-funding schemes that place students in industry settings. Support sector councils (e.g. tech
or biotech skill councils) to define and certify the skills curricula should teach.

- Enable Flexible Pathways: Reform accreditation and hiring norms to value skills over credentials. As one
industry leader noted, some companies now prioritize “experience and skills...over degree programs” and
work with colleges to align training 2 . Government recognition of micro-credentials and competency-
based hiring (as part of workforce policy) can accelerate this shift.

For Industry and Employers:

- Partner with Academia: Collaborate on curriculum design, guest lectures and capstone projects to signal
evolving needs. Regularly share updated job analysis with educators. This ensures new graduates match
actual demand.

- Invest in Workforce Training: Adopt a skills-based approach to HR. Provide on-the-job reskilling (online
courses, company bootcamps) so employees can adapt to automation or market shifts. The data show that
upskilling existing staff is seen by many CEOs as more effective than hiring alone 25 .

- Champion Soft Skills Development: Recognize that mentoring, cross-training and team-based
assignments help build the human skills lacking in many grads. Companies should model and train
communication and collaboration, since new hires often require cultivation of these competencies despite
formal degrees.

By working together - universities updating curricula, governments funding skills programs, and
companies aligning hiring and training - the academic-industry gap can be narrowed. The multi-
stakeholder effort is urgent: as the World Economic Forum notes, without coordinated action “only half of
workers are seen to have access to adequate training opportunities,” even as a skilled talent shortage becomes
“unprecedented” 1 . In short, bridging this gap requires evidence-based reforms: aligning education with
current labor data, integrating soft skills, and expanding continuous learning pathways.
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