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Abstract

The world around us is changing fast, technology keeps evolving much, and the solutions that we develop
are increasingly a result of many interacting socio-technical systems. As a consequence, (systems)
engineers need another competence profile, other methodologies, while organizations need new capabilities
and better infrastructure.

In this presentation, we will look at the trends and the consequences for the high-tech industry, which
we illustrate with examples from the offshore industry in Norway. Then we discuss the consequences
for research and education, how can we help the high-tech industry to develop the systems engineering
capabilities that fit the future?
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Major Trends in Systems Engineering

· anno 2025, systems are socio-technical cyber-physical systems-of-

systems

· these systems operate in extensive ecosystems

· humans and organizations cause complexity

· climate emergency: sustainability is an additional container of qualities

· political emergency: security is critical

· digital technologies enable capabilities across constituent systems

· biological, clinical, pharmaceutical, material science, and many more 

technologies change rapidly

social technical integrallegend

A vision on the future of Systems Engineering
4 Gerrit Muller

version: 1.5
February 19, 2026

HEFWsystemTrends



Learning from the Norwegian Oil and Gas Industry
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Floating Production Storage & Offloading and Oil Field

By User:WikiDon - From en: Ther uploaded with GFDL- licence by User:WikiDon,

CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=696897

By Edersguerri - Own work, CC BY-SA 3.0, https://commons.wikimedia.org/w/index.php?curid=22172352
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From System to Oil and Gas Ecosystem

subsystem system system of 

systems

sociotechnical 

ecosystem of systems

reservoir

X-mas tree subsea production system

From: Managing Installation Tolerances through System Modeling and Tolerance Budgeting, INCOSE 2016, Hennager et al https://gaudisite.nl/INCOSE2016_HenangerEtAl_Tolerances.pdf
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Exponential Increase of Amount of Sofware and Data
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Life Cycle of an Oil and Gas Field
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Build Cost Decomposition Oil and Gas Field
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Number of Master Students in OG Domain Since 2006

oil and gas
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The Perspective Changes when Going up in the Value Chain
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Each Layer is an Ecosystem
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Norwegian Oil and Gas Mapped on the Layers
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Developing the Development and Engineering System
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Illustrating with Norwegian Offshore
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Norwegian Offshore Cases
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Digital Transformation in Offshore; AI for Digital Thread
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Digital Shadow to Improve Operation and Maintenance

digital shadow
2
 for Condition-Based Maintenance

Kim Jørgensen: “Only about 15% to 20% of equipment failures are age related”

Periodic Maintenance risks

· Too frequent maintenance

· Increased risk of maintenance induced failures

· Infant mortality issues

· Safety issues?!

Condition monitoring of 3678 field units, based upon approx. 43 000 signals

“We have to become better at learning from failures.”

Voice-over: regulation mandates most periodic maintenance
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From Obsolescence to Contract Management

contract management
5

Anno 2025, managing over 50 contracts for support 
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Interface Management as Legal Perspective

interface management
6
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How to Make Fossils Less Unsustainable?
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Orchestrating Content and Stakeholders Across Organizations

· Orchestrating is the competence to proactively nudge involved parties 

towards a fitting solution.

· Orchestrating requires the abilities:

· to relate with a wide variety of stakeholders, to understand their interests 

and concerns, to connect with them such that they can influence them

· to understand the problem and solution space sufficiently

· coping with ecosystem complexity, uncertainties and unknowns, and 

helping stakeholders to navigate them

· Orchestrating requires the attitudes:

· to see the big picture, while still have an eye for the devilish details

· to own

· to be pro-active

· to be genuinely interested in stakeholders 
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Most Organizations Need Orchestrators
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Orchestration Builds on Leadership, as We Teach It
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Capability to Handle a Breadth of Content
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Significant Growth Needed!
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Need: Fast Responding to Disruptive Changes: Agility!
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Capability Summary

· orchestration, which requires leadership

· content breadth: integral, PESTEL, domain

· Experiment, Act, and Think to respond fast, rigor in 

engineering management
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Socio Technical Ecosystems As Classroom And Laboratory
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STEACAL Value Propositions
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Keep Research, Education, and Practice Well Connected!
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