Systems Capability in an Age of Complexity

The Strategic Workforce Challenge — an Engineering Leadership Perspective

Energy / Al/ Bio / Security /
Climate Digital I-.ife Resilience
The Netherlands faces a structural —

shortage of systems engineers that
threatens technological autonomy
and long-term earning capacity.

Energy ¢ Digital & Al sovereignty ¢ Life sciences &
biotechnology ® Security & resilience

Hyper-specialized vertical silos cannot scale these transitions
into coherent national systems.

Leadership imperative: move from isolated excellence to integrated capability.




Systems Engineering as the Horizontal Connector

Not a niche post-graduate administrative function — the discipline that turns innovation into affordable, secure and scalable solutions.

National policy Global tech exports
Align technology systems Link export strength to Dutch
concurrently with political structural earning capacity.
frameworks.

International talent

Retain highly educated graduates
and remove avoidable
bottlenecks.

Public procurement
Require systems-thinking
methodologies in major
government tenders.

National action agenda
Connect engineering capacity to 5-
, 10- and 15-year planning.

Regional networks
Connect companies, knowledge
institutes and regional bodies.

Systems engineering connects technology, institutions,
markets and societal value.

NAE

COMNNECT TO INNOWATE



Build Systems Capability Through Education

Teach systems engineering as a discipline — and embed systems thinking throughout technical education.

Immediate action

* Expose young children early to STEM education, inflow
here can never be compensated at later moments

* Integrate foundational systems engineering into all
undergraduate technical tracks at universities and
hogescholen.

* Preserve dedicated systems engineering pathways for
advanced professional depth. Prevent leakage!

* Teach through real, multidisciplinary societal and
industrial challenges.

BSc/HBO

mandatory foundations

Early STEM

curiosity + systems view

Outcome

Every engineer learns to understand
interfaces, lifecycle consequences,
uncertainty, stakeholders and trade-offs —
while specialists retain the depth to architect

complex systems. Career
lifelong capability

MSc

disciplinary depth



Plug the Leaky Pipeline — and Reshape the Engineering Narrative

A systems-capability strategy fails if talent leaks out, or if society does not see engineering as a compelling place to contribute.

— S
9
Purpose
Graduate Show how engineers enable sustainability, security, health and prosperity.
Early career Belonging
Make role models, inclusive teams and sponsorship visible.
Leadership .

Create fair career paths, flexibility and return-to-engineering routes.

Structural measures must retain women and diverse
talent at every transition — not only increase entry. Talent is a system: attraction x retention x advancement.

NAE

COMNNECT TO INNOWATE



Engineering Leadership Agenda: Educate ¢ Include ® Engage

Engineering must become better at shaping decisions — with politicians, policymakers and the public.

EDUCATE INCLUDE

Make systems engineering Treat the workforce pipeline as a
foundational across curricula, while national system; retain women,
building deep specialist capability. diverse and international talent.

Translate complexity into choices,
consequences, trade-offs and
public value.

curricula + procurement + pipeline scaled regional networks + stronger mature systems capability supporting
measures retention autonomy

The strategic advantage is the ability to integrate technology, talent, institutions and society into systems
that work.
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